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THE AMERICAN ASSOCIATION OF 
GENITO-URINARY SURGEONS 


FIRST DAY, MAY 24, 1939 


THE END RESULTS OF FAT AND MUSCLE 
TRANSPLANTS IN THE KIDNEY 


A PRELIMINARY REPORT 


GEORGE R. LIVERMORE, M.D. 


From the Department of Urology, University of Tennessee 
Memphis, Tennessee 


This is in no sense a report on the end results of fat and 
muscle transplants in the kidney. It is merely a brief preliminary 
report of the progress and results of this work to date. 

For some years urologists have been using fat and muscle 
transplants for the control of hemorrhage, following nephrotomy. 
I have often wondered what was the ultimate fate of these trans- 
plants and what was their effect upon the kidneys? Although 
I have seen no untoward results in patients in whose kidneys 
I have placed them, I have been intrigued by the thought that 
perhaps in our efforts to control the bleeding, we were adding 
insult to injury, because after injuring the kidney by our incision, 
we might be adding further insult by inserting a piece of foreign 
substance into the kidney. With this end in view, I have operated 
upon eight dogs using muscle and fat transplants in the kidney, 
suturing them in the nephrotomy wounds just as it is done for 
the control of bleeding in human kidnevs. 


Operation —The dogs were anesthetized with ether (open cone 
method). An incision was made beginning at the costovertebral 
angle and passing downward and backward for three or four 
inches. The peritoneal cavity -was opened, the kidney brought 
out on the abdomen, wrapped in gauze and incised at its upper 
and lower poles, entering the pelvis with both incisions. A piece 
of fat was cut off and sutured with No. 0 plain catgut mattress 
sutures in the upper wound and a piece of muscle, in the same 
manner in the lower one. The kidney was then replaced in the 
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TRANSPLANTS IN THE KIDNEY 


abdomen cavity, a cigarette drain inserted to the kidney and the 
abdominal wound closed with through-and-through silk sutures. 
Two dogs died. The results in three are herewith reported. The 
remaining two are alive and well. As the transplants were found 
to be present in the dogs killed two months after operation, I 
deemed it best to wait six months or more before sacrificing the 
remaining two. If the transplants are still present in those killed 
after six months I shall wait nine months or longer before killing 
the others. 


I wish to apologize for this meager report, but those of you 
who have done experimental work know the difficulties under 
which we labor and as I had listed this title on the program, 


I felt it my duty to report what progress I had made with this 
work. 


REPORTS OF PATHOLOGISTS 
Left Kidney from Dog No. 1 


Gross Examination.—Specimen consists of the left kidney meas- 
uring 7.5 cm. x 4.5 cm.x 3.5 cm. The specimen is reddish brown in 
color and firm in consistency. The renal capsule is normal in appear- 
ance. A small amount of yellowish fat is present at one pole. This 
fat is firmly adherent to the renal substance and extends into the 
renal cortex for a distance of 5 mms. Upon section, the kidney cuts 
with moderate resistance. The cortex and medulla are well defined. 
The renal papille show no gross pathologic changes. The pelvis shows 
no evidence of gross pathologic changes. A portion of renal artery 
and vein is present measuring 1 cm. This shows no evidence of gross 
pathology. 

At one pole there is present a grayish yellow area measuring 2.5 
cms. long and extending from the surface of the kidney into the renal 
cortex for a distance of 7 mms. To the exterior of this grayish area 
is attached a portion of yellowish fat. The area is firm and upon 
section gives a gritty sensation to the knife, suggesting the presence 
of calcification. : 


Microscopic Examination.—(Hematoxylin-Eosin stain) Two sec- 
tions. The tissue reveals the typical structure of renal cortex. There 
is present a fibrous tissue capsule upon the surface of which is fatty 
connective tissue. This fat at one point dips down into the cortical 
tissue. The fat shows the presence of a few blood vessels. There is 
present throughout the fat extensive areas of hemorrhage with degen- 
erated red blood cells. A moderate number of phagocytic mononuclear 
cells are present containing altered blood pigment. Diffuse and focal 
collections of inflammatory cells are present throughout the fat, most 
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TRANSPLANTS IN THE KIDNEY 


of these cells being lymphocytes with a few mononuclear and poly- 
morphonuclear cells. In several areas the fat is being replaced by 
proliferating fibrous connective tissue. The renal cortical tissue in 
the immediate neighborhood is of a peculiar appearance. The straight 
and collecting tubules show a marked destruction of the epithelium 
which is necrotic. In several places deposits of calcium have occurred 
in the tubular walls. The glomeruli in this area are shrunken and 
empty of blood. The glomerular epithelium is pyknotic with deeply 
stained nuclei. 

The entire cortical area shows poor vascularization and presents 
the appearance of an anemic infarct. In several places, focal collec- 
tions of lymphocytes are present. The renal tissue surrounding this 
area of infarction presents a normal appearance with apparently func- 
tioning glomeruli and tubules. 


Pathologic Diagnosis——(1) Anemic infarct of renal cortex, with 
calcium deposition. (2) Fatty connective tissue transplant. 
H. A. Davis, M.D. 


* * od 


Right Kidney of Dog No. 2 


Gross Description Specimen consists of kidney (left?) of dog. 
The measurements are 6.5x4.5x2.5 cms. The kidney is reddish 
brown in color and the tissue is moderately firm in consistency. A 


healed incision is present along the antehilar surface which extends 
from the upper to the lower pole. The incision is slightly irregular, 
and attached can be seen yellowish tissue which appears to be fat. 
A small reddish pink portion of muscle can be seen in this healed 
incision. Upon opening the kidney, it is found that the incision extends 
through the cortex into the medulla for a distance of 1.3 cms. and 
at one point it appears to have penetrated the pelvis of the kidney. 
The pelvis at this point is slightly retarded, but shows no evidence 
of inflammation or other gross pathologic change. No gross evidence 
of calcification is found in the line of the healed incision. The renal 
blood vessels show no gross pathologic changes. 


Microscopic Examination—Two microscopic sections were ex- 
amined: The first section shows capsule covering the renal substance. 
At one point the capsule merges into fatty connective tissue in which 
are presented several distended arteries, arterioles, venules and capil- 
laries. There is partial fibrous connective tissue replacement of the 
fatty tissue, especially in the depths of the renal substance. The fatty 
connective tissue and fibrous connective tissues extend into medulla 
of kidney. The renal substance immediately surrounding this area. 
shows fibrosis of the tubules and of some of the glomerular tufts. 
The tubules contain casts composed of red blood cells. Throughout 
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the fibrosed area can be seen degenerating red blood cells of a brown- 
ish pigment, probably hemosiderin. The arterioles in the fibrosed area 
show hypertrophy of the lamina elastica. No evidence of calcium 
deposition. The remaining renal tissue appears to be normal. 

The second section shows a fibrous connective tissue capsule cover- 
ing the renal substance. At one point is a large area of fibrous con- 
nective tissue which extends deeply into the medulla. Among this 
fibrous tissue can be seen strands of striated muscle which are under- 
going hyaline degeneration and replacement fibrosis. In some areas 
isolated portions of muscle are present which appear to be surviving. 
Throughout the fibrous connective tissue are collections of degenerat- 
ing red blood cells and a brownish pigment which is probably hemo- 
siderin. Focal collections of mononuclear and lymphocytic cells are 
seen. The renal tissue surrounding the fibrous connective tissue scar 
shows fibrosis of the tubules and glomeruli. The remaining renal tissue 
appears to be normal. No evidence of calcium deposition. 


Diagnosis.—Fatty connective graft into kidney with partial fibrosis 
of graft. Muscle tissue graft into kidney with partial fibrosis of graft. 
Harry A. Davis, M.D. 


ee 


Right Kidney of Dog No. 3 


Microscopic.—Specimen is the right kidney from a dog. It meas- 
ures 5x 3x2 cms. The capsule is present. In the cortex opposite 
the pelvis is a depressed area 4.5 cms. in length. As the result of 
this lesion the diameter of the organ is decreased and it appears 
flat. Many dense fibrous bands of tissue are attached to the kidney 
cortex in the area of the scar. The scar extends down to the lower 
pole of the kidney and here also is a band of fibrous tissue. 

Serial sections are made through the kidney to study the scar. In 
the lower half of the kidney there is less atrophy of the kidney tissue 
about the scar than in the upper half. This scar in the lower portion 
measures 1 cm.x 1 mm. The center of this scar is white and soft. 
The renal tissue around this is atrophic. In the lower half of the 
kidney in the upper portion there is very little evidence of a scar. 
However, the tissue is reddish brown in color, suggesting that some 
hemorrhage has occurred there. This hemorrhagic discoloration ex- 
tends town into a papilla and almost into the pelvis of the organ. 

The scar in the upper pole of this kidney is different from either of 
the two areas previously described. The scar extends down into the 
pelvis. The union of the two portions of the kidney is not very good 
here; nothing to compare with that described in the upper portion 
of the lower half of this kidney. 

The renal tissue apart from the scar appears grossly normal. The 
pelvis of the kidney is not dilated. 





TRANSPLANTS IN THE KIDNEY 


Block 1—from upper pole of kidney. 


Block 2—from mid-portion, the area described in the upper por- 
tion of the lower half. 


Block 3—lower pole of kidney. 


Microscopic.—Block 1: There is a depressed area in the cortex of 
the kidney. The kidney tissue is separated by a mass of fibrous 
tissue and some fat which extends from the depressed area in the 
cortex down to the pelvis. The renal tissue on each side of this scarred 
area is fibrosed. The tubules have collapsed and the area is filled in 
with fibrous tissue. The glomeruli in these areas are somewhat atrophic 
and some appear to be fibrosed. Some of the tubules in the portion 
of the cortex adjacent to the scar are filled with hyaline casts. A few 
of the tubercular epithelial cells in this location are completely replaced 
by a purple material that resembles calcium. 

In the scar tissue may be seen some red blood cells. Portions 
of suture material are also here. The latter are surrounded by mono- 
nuclear phagocytic cells. Yellow pigment is also present in this sec- 
tion of the scar in the kidney. 

Block 2: This section also shows a depressed area in the cortex 
and beneath this there is a wide zone of hyaline-like scar tissue and 
a small amount of fat. The scar does not extend down to the pelvis. 
The area of scarring here is a little wider than the scar described in 
Block 1. The renal tissue on each side of the scar is similar to that 
described above. However, the changes are not as marked. There is 
no calcium in these tubules. The cellular reaction is less in this scar 
than in Block 1. 

Block 3: There is a depressed area in the cortex of this portion of 
the kidney. It is impossible to tell from this section whether or not 
the scar extends to the pelvis. The scar is very narrow and is formed 
by dense fibrous tissue. Only a few phagocytic cells are present here. 
The renal tissue on each side of this scar shows a change similar to 
that described in Block 1. There is very little evidence of fat in this 
area of the scar. 


R. H. Riepon, M.D. 


COMMENT 


It is impossible to form any conclusions from such meager 
material, but the following deductions seem justified: 


1. Foreign material introduced into the kidney parenchyma 


causes infarction, deposition of calcium, and damage to the kidney 
tissue. 


2. Muscle transplants cause more damage than fat. 
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3. Both muscle and fat undergo degeneration and replacement 
by connective tissue. 


4. More experimentation and a larger interval between the 
introduction of the transplants and the removal of the kidney 
before final deductions can be drawn. 





RELATIVE MERITS OF THE SCALPEL AND HIGH 
FREQUENCY CURRENT IN NEPHROTOMY 


EXPERIMENTAL STUDY 


C. C. HIGGINS, M.D., and MacCLEERY GLAZIER, M.D. (by Invitation) 
From the Cleveland Clinic, Cleveland, Ohio 


The increasing trend toward conservative renal surgery, with 
particular reference to renal lithiasis, and the relatively high 
mortality rate following extensive nephrotomies prompted this 
study. That conservative kidney surgery for patients with renal 
calculous disease is justifiable cannot be doubted. However, as 
pointed out by Scholl? and others, extensive nephrotomy is a 
hazardous operation due largely to four factors: (1) primary 
hemorrhage, (2) cortical sepsis, (3) loss of functioning renal 
tissue by incision or sutures, and (4) secondary hemorrhage. 

It was our purpose in this experimental work to study histo- 
logically the relative amount of primary hemorrhage, intrarenal 
extravasation of blood along the lines of incision, infarction of 
renal tissue, and the relative rate of healing. 

Experimental nephrotomies were performed on rabbits with the 
high frequency cutting current and with the scalpel, two rabbits 
being used for each procedure. These rabbits were sacrificed at 
time intervals of two, four, seven, fourteen, thirty, and sixty days. 
The essential findings of the sections which were taken from the 
kidney operated upon at various levels will be described below. 

De Vincentiis performed a similar experiment and concluded 
that there was considerably more necrosis extending diffusely into 
the renal parenchyma from the line of incision in, operations in 
which the high frequency cutting current was used than in opera- 
tions in which the scalpel was employed. He also noted that 
healing was somewhat retarded in those cases in which the high 
frequency cutting current was utilized. Recognizing the advantages 
of the high frequency cutting current with reference to its hemo- 
static action de Vincentiis felt that it should not be employed in 
kidney surgery for the above reasons; however, as pointed out 
by Ellis,’ it should be remembered that a relatively clean cut can 
be produced with a spark-gap machine by increasing the frequency 
of oscillation and lessening the amperage. 


9 
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NEPHROTOMY 11 


Before beginning this study we experimented with the high 
frequency machine on the kidneys of rabbits until we found the 
ideal current to be used, that is, one in which the cut was clean 
with very little evidence of gross coagulation. 

The following is a description of the results we secured in this 
experimental study. 


Figure la shows the gross and microscopic sections of the 
kidney of a rabbit sacrificed two days after nephrotomy had 
been performed with the scalpel. The line of incision extends from 
the cortex into the renal papilla and is represented by an extensive 
area of hemorrhage without evidence of organization. There is 
extensive extravasation of red blood cells within the kidney tissue 
adjacent to the line of incision. A large v-shaped area of infarc- 
tion is present extending from the cortex into the medullary sub- 
stance. It is of interest to note that such areas of infarction were 
more frequently observed in operations in which the scalpel was 
used in contrast to operations in which the incision was made 
with the high frequency current. 

We believe that there are three definite factors producing such 
areas of infarction: (1) the site at which the incision is made 
in the kidney may cut off circulation to a given area, (2) the 
placing of mattress sutures also impairs renal circulation to def- 
inite areas, and (3) with more pronounced degrees of intrarenal 
hemorrhage seen where the scalpel has been used, there is increas- 
ing intrarenal pressure which we believe results in impairment of 
circulation to certain regions. This factor has been consistent in 
our studies. 

Figure 1b represents the gross and microscopic sections from 
the kidney of a rabbit sacrificed two days after operation which 
was performed with the high frequency cutting current. The line 
of incision is represented by a narrow zone of hemorrhage with 
a small area of infarction in the region of the cortex. Micro- 
scopically, the line of incision is shown to be sharply demarcated 
from the adjacent kidney tissue. This condition is to be expected 
when one considers the coagulating effect of high frequency cur- 
rent where the spark-gap machine is used. 


Figure 2a represents the gross and microscopic sections of the 
kidney of a rabbit sacrificed four days after operation in which 





HIGGINS AND GLAZIER 





~ 
a 
© 
& 
° 
4 
eo) 
a 
) 
4 





HIGGINS AND GLAZIER 





NEPHROTOMY 15 


the scalpel was used, while Figure 2b represents sections from 
the kidney of a rabbit sacrificed at the same time interval but 
in which the operation was performed with the high frequency 
cutting current. It is interesting to observe the broader zone of 
hemorrhage “representing the line of incision, associated with a 
larger area of infarction, in the sections taken from rabbits 
operated upon with the scalpel. An area of necrosis is seen in 
the tip of the papilla in Figure 2a. 


Figure 3a represents the gross and microscopic sections taken 
from the kidney of a rabbit sacrificed seven days after operation, 
which was performed with the scalpel. A large area of infarction 
and necrosis is evident in the cortical region. The remainder of 
the line of incision is barely perceptible except in the papilla 
where an area of necrosis is discernible. The microscopic sec- 
tion shows quite a broad area representing the line of incision 
with no evidence of healing. There is, however, superimposed 
infection as evidenced by considerable leukocytic infiltration, fibrin, 
and edema. 


Figure 3b represents the gross and microscopic sections taken 
from the kidney of a rabbit sacrificed seven days after operation, 


which was performed with the high frequency cutting current. 
The gross section presents an apparently normal kidney with 
no evidence of red blood cells. The microscopic section shows 
the line of incision to be very narrow with evidence of scar tissue 
formation. The sharp line of demarcation from the incision and 
the adjacent kidney tissue is again pronounced. Infarcted renal 
tubules are also seen in this section. 


Figure 4a represents the gross and microscopic sections taken 
from the kidney of a rabbit sacrificed fourteen days after opera- 
tion, which was performed with the scalpel. The gross section 
shows a large area of infarction extending from the cortex into 
the medullary substance. A suture is seen traversing the area of 
infarction at its apex and is probably the etiologic factor pro- 
ducing this infarction. To the right of the infarcted area, there 
is a region of atrophy of the kidney tissue which is due to partial 
impairment of circulation to this region. The microscopic section 
demonstrates this atrophy of kidney tissue. ; 


Figure 4b shows the gross and microscopic sections from the 
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kidney of a rabbit sacrificed fourteen days after operation per- 
formed with the high frequency cutting current. The line of 
incision is represented by scar tissue formation and a narrow 
zone of infarction. 


Figure 5a represents the gross and microscopic sections taken 
from the kidney of a rabbit sacrificed thirty days after operation, 
which was performed with the scalpel. 


Figure 5b represents sections taken at the same time interval, 
the operation performed with the high frequency cutting current. 
The line of incision in both cases is well healed and is repre- 
sented by scar tissue. 


Figure 6a represents sections taken from the kidney of a rabbit 
sacrificed sixty days after operation performed with the scalpel 
while Figure 6b shows sections taken from the kidney of a rabbit 
sacrificed at a similar time interval, the operation being performed 
with the high frequency cutting current. Again one notes good 
healing in both cases. 

No animals died postoperatively following operations performed 
with the high frequency cutting current. However, the immediate 
operative mortality following operations which were performed 
with the scalpel numbered four animals, all of which died of 
hemorrhage and shock. 

CONCLUSIONS 


1. There is less primary hemorrhage when an extensive nephrot- 
omy is performed with the cutting current than when a scalpel 
is used. 

2. Extravasation of blood into the renal tissue adjacent to the 
line of incision is greater when the scalpel is used. 

3. There is less infarction adjacent to the line of incision 
when the high frequency current is employed. 

4." Healing is more or less comparable in each case. 
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DISCUSSION 


Dr. ALEXANDER RANDALL (Philadelphia): I am sure the mem- 
bers of this Association remember the work that Dr. Caulk pre- 
sented when he was first using the high frequency current. The gist 
of the whole thing was to show that all these high frequency cur- 
rents travel through tissue along the line of electrolytes, diffusing 
from the point of contact with the scalpel into a cone ending at the 
negative pole. 

We have used this current in some experimental work, reversing 
what Dr. Higgins has been doing, and applying the current to the 
papilla, trying to make papillary lesions. We had to give it up for 
one reason—the current would touch the papilla and then it would 
go upward in a cone to the cortex and in a number of kidneys 
there would be an enormous area of tissue death on the cortex of 
the kidney. It gave a much greater magnified effect in the cortex 
than where applied to the papilla. Coming in with the cortex down, 
I found the current exceedingly good, if used rapidly. 





BILATERAL RENAL TUBERCULOSIS 
A UNIQUE CASE 


ALEXANDER RANDALL, M.D. 
Philadelphia, Pennsylvania 


The simple case history I wish to report carries, I believe, 
two lessons. First, it is an interesting, perhaps a unique story 
and a lesson in pathology. Secondly, it is a lesson in renal counter- 
balance, which enters other urologic problems, and may be of 
value in expressing a prognosis in bilateral renal disease. 


I first met Mr. H. in June, 1930. He was then forty-six years of 
age. It is to be remarked at this point that I have seldom seen a 
more handsomely developed man. Well over 6 feet tall, extremely 
broad-shouldered and of erect carriage, he presented the picture of 
perfect health and of unusual physical stamina. His weight had been 
recently 220 pounds, but with slight dietary limitations he had reduced 
it to 192 pounds. 

His past medical history recorded no operations, and no serious 
illness had troubled him, except his present complaint. He was born 
in 1884, and in the fall of 1902, at the age of eighteen years, he was 
refused admission to Dartmouth College because of an active pyuria, 
which had been accompanied by dysuria and hematuria during the 
previous summer. His mother took him to Boston to consult a prom- 
inent surgeon. He can remember the office on Beacon Street, and 
a distinguished German visitor who reviewed his case and confirmed 
the diagnosis, but we have been unable to determine who the Boston 
surgeon was. Guinea-pigs were innoculated and a diagnosis was given 
of active bilateral renal tuberculosis, with a prognosis of from three 
to six months of life expectancy. He remembers that he had lost 
weight and was very spindly, though he had participated actively in 
athletics at high school the year before. 

After a winter at home in New Hampshire he entered Pembroke 
Sanatorium in June, 1903. He was 6 feet % inch tall, and his 
weight of 175 had fallen to 157 pounds. He was easily out of breath, 
and his heart action was rapid, though his lungs were reported unin- 
volved. By August, 1903 he had- gained 7% pounds, and on dis- 
charge in November, 1903, he was afebrile, had a normal pulse and 
his weight was 177%4 pounds. His discharge note states, “Resistance 
very much increased; general condition perfect; local condition im- 
proved, and tests for tuberculosis going on.” 

During the severe winter of 1903-1904 he worked as clerk in a New 
Hampshire lumber camp, and to this attributes his return to health. 
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In the fall of 1904 he entered the University of New Hampshire, to 
graduate in 1908. He has had an active business life ever since. 


Five months and two months previous to my first consultation in 
1930 he had experienced two attacks of fever, with pains across the 
small of his back and in both loins. The pain was dull, continuous, 
did not radiate, and each attack lasted about three days. The urine 
was unchanged, and micturition was free and painless. Nocturia 
occurred only once per night, and there was no hematuria. My physi- 
cal examination records stated, “A large and extremely healthy look- 
ing man of splendid physique and color. External genitalia are normal 
throughout. The prostate is soft, symmetrical, smooth and elastic; 
there are no areas of inflammatory reaction or evidence of chronic 
infection. The seminal vesicles are normal.” After the intravenous 
injection of indigo-carmine a cystoscope was passed. There was no 
residual urine present. The bladder cavity was of normal capacity ; 
bladder wall devoid of active pathologic lesions, though lusterless and 
without visible blood vessels; and the trigonal area, to and involving 
the vesical lip from 5 o’clock around to 7 o’clock, was the seat of an 
old edema with numerous blebs of varying sizes, some of which 
were purple in color. The left ureteral orifice lay on the immediate 
margin of this picture, while back of it were a few areas with shaggy 
exudate adherent, though apparently not actively ulcerated: the left 
ureteral orifice itself was of normal appearance except for a sodden 
mucous membrane bordering it. There were no ulcers, tubercles or 
sclerosis present. The right ureteral orifice was more normal in its lo- 
cation and character, being raised upon a healthier mucous membrane 
in the trigonal cornu, and with no evidence of active lesions about it. 
The indigo-carmine appeared as a faint dye from the right ureter in 
7¥4 minutes, and from the left side in 9% minutes. The right ureter 
functioned at intervals of thirty or more seconds apart, apparently 
quite copiously, but at all times the dye was only a quarter of normal 
concentration. The left ureter was seen to function only twice in 
fifteen minutes, and the dye concentration was visibly less than from 
the right ureter. My conclusions were: bilateral renal involvement ; 
left kidney worse than right. 


Following this examination I wrote the patient’s doctor in part as 
follows : 


“To me he is a living example of the error of the past decade, which thought 
and taught that renal tuberculosis was an incurable condition and a progressively 
destructive one with no hope in sight except the undertaker. Here is a man 
who has weathered a severe bilateral renal tuberculosis, lived through years of 
health and helpfulness, and looks the picture of strength today. He has a sub- 
acute, or mild, vesical tuberculosis. He has a bilaterally deficient renal func- 
tion, the left kidney being poorer than the right. I dare say he has suffered the 
loss of nearly 60 per cent of his renal excretory tissue; but there is no surgery 
for him, and his condition and treatment must be distinctly medical and along 
exactly the same lines as though he had a quiescent pulmonary lesion.” 





BILATERAL RENAL TUBERCULOSIS 23 


In June, 1936 (six years later and thirty-four years since onset) 
he again called to relate that he had been generally well, playing golf 
and enjoying life. His weight was between 190 and 200 pounds, his 
bladder was comfortable, and he arose once each night, but drank 
very freely of water all day. Two years before he had had a severe 
hemorrhage from his bladder (sic.) for one and one-half days, asso- 
ciated with pains in both kidney regions. This attack. had subsided 
with the passage of several sharp calculi the size of canary bird-seed ; 
in fact, for the better part of three weeks he had voided gravelly urine. 
Since then every two to three months he had developed backache and 
fever, but after a few days all symptoms would subside with the pas- 
sage of gravelly urine. There was no recurrence of the hematuria. 

A urogram was advised, and performed July 6, 1936. It showed 
multiple small shadows in the region of each renal pelvis, which were 
covered by the pelvic outline after injection of the urographic solution. 
The renal function was bilaterally slow and poor, all calices function- 
ing but dilated and of irregular outline, and both ureters thickened and 
dilated to three times normal but unobstructed. The bladder outline 
was within normal limits. 


Again I wrote his physician on July 6, 1936, as follows: 


“The pictures are certainly interesting and unusual. They show, without ques- 
tion, a bilateral renal tuberculosis of almost equal extent on either side. They 
likewise show multiple small calcified areas, which I take to be calcifications 
in or on tuberculous lesions. The ureters show a mild amount of inflamma- 
tory dilatation, mostly in their upper portions; and the most curious part of 
all is that, in spite of a persistent tuberculosis above, his bladder shadow is 
quite normal. I must conclude that his splendid physical condition has created 
a most resistant soil, and, on the other hand, his infecting organism must be 
of an extremely low virulence. As the condition is bilateral, and almost sym- 
metrical in the extent of involvement, there is certainly no surgery indicated. 
All in all, I am tremendously interested in such a strange and most satisfac- 
tory abeyance of what ordinarily we consider a hopeless and progressive lesion.” 


This unique example of the latency of bilateral renal tuberculosis 
has constantly intrigued me, so in March of 1939 I wrote him to 
advise a check-up, in which he has heartily codperated. Several things 
were of importance: first, his physical shape and symptoms; sec- 
ondly, a second urographic study to observe any progress or reces- 
sion; thirdly, a bacteriologic restudy to verify the original diagnosis. 
He is now fifty-five years of age. His clinical condition has remained 
unchanged, his weight and activity unimpaired, and his bladder unin- 
volved. At intervals of two to three months he will develop bilateral 
renal pain followed by a marked febrile reaction, and after two or 
three days there will occur a profuse sweat, his temperature will return 
to normal, and he will void from five to twenty or more tiny, round, 
hard, canary-seed sized stones. 

His repeated urographic study showed no evidence of progress of 
the renal lesions, and both kidneys are equally functioning and the 
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ureters and bladder are unchanged. There is, however, a definite 
increase in calcification. A twenty-four-hour urine specimen was sub- 
jected to smears, cultures and guinea-pig injection. The smears were 
negative, and the cultures remained sterile. The pig lost 200 grams 
in weight and died in the fifth post-injection week. The inguinal 
glands, spleen and liver all showed typical lesions, both gross and 
microscopic, of tuberculosis, though only a few discrete lesions were 
present in each organ. 


CONCLUSIONS 


Herein is reported a case of bilateral renal tuberculosis of 
thirty-seven years’ standing, and of known and proved existence 
from the age of eighteen years to the present age of fifty-five. 
The patient today weighs 190 pounds and has every appearance 
of perfect physical health. Actually there are no vesical symp- 
toms, but at intervals of two to three months the passage of 
renal calculi will cause fever, pain and occasionally hematuria. 

One may dwell on this picture and account for the unusual 
latency and delay of progress of the disease from several angles. 
The organism may be of low virulence. The resistance of the 
host may be extremely high. But I believe there is basically 
a distinct difference in renal balance when both organs, each of 
normal development, are simultaneously affected to an equal degree 
by disease or obstruction. While studying by urogram the silent 
unilateral renal death occurring when malignancy of the bladder 
gradually occludes one ureteral orifice, we observed cases of a 
different type of renal response when both ureters were equally 
obstructed. When one ureteral orifice was occluded, its kidney 
quietly ceased functioning, and the opposite kidney carried on 
bodily functional needs without symptomatic complaint or physical 
change. But in those cases where both ureters were about equally 
involved, one observed pictures of extreme response to necessary 
bodily demands, and bilateral hydro-ureters and hydronephroses of 
increasing degrees pictured nature’s efforts and renal response to 
fight to the last ditch and to the ultimate point of renal counter- 
balance before allowing these vital organs to fail. 

I believe in this case of bilateral renal tuberculosis we again 
observe nature’s compensatory efforts to carry on vital function 
when organs are equally involved, for it has been impossible for 
either organ to shift its burden and functional responsibility to an 
uninvolved mate. 





THE MANAGEMENT OF THE URETER IN 
TUBERCULOUS LESIONS OF THE KIDNEY 


T. LEON HOWARD, M.D. 
Denver, Colorado 


As a member of the American Board of Urology for the past 
several years, I have read hundreds of histories submitted by 
applicants and have gathered from them quite an accurate cross 
section of the type of urological surgery being done by young 
men in our specialty. The histories dealing with the surgery of 
urinary tuberculous lesions are naturally of great interest to me, 
because I live in a city which attracts many people suffering 
from tuberculous infections and have charge of those with genito- 
urinary tuberculosis in the National Jewish Hospital for Con- 
sumptives. 


I have been particularly impressed by the similarity of the 
surgical procedure described by every applicant in the disposition 
of the ureter following nephrectomies for renal tuberculosis. This 
is a universal description: “The ureter was exposed, isolated, tied, 


and severed as far down as possible. The stump was cauterized 
with carbolic acid.” Drainage was always used after removal of 
the kidney and the postoperative notes showed that a great 
majority of the patients had a discharging sinus when leaving 
the hospital and some for many months afterward. I cannot 
recall a single history in which mention was made, after the 
nephrectomy, of the bladder symptoms from which the patients 
were suffering when they came seeking relief. As you and I 
know too well, an appreciable number of these patients are unques- 
tionably still suffering .from these same symptoms. 


Don’t think for one instant that I am trying to interest anyone 
in changing his technic in the handling of tuberculous ureters, 
if he is satisfied with his final results, but the patients I have had 
in the past with distressing sequelze and those I have seen who 
have been operated on by other surgeons with similar results, 
lead me to give this subject very serious consideration. I am 
giving you my opinion, for whatever you consider it is worth, 
as to the disposition of the ureter at the time of the nephrectomy, 
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the advantages to be derived from such a procedure, and the 
prevention of complications immediately following the operation 
as well as the treatment of the bladder condition afterward. 

As you all know, and will further realize from the following 
excerpts, there is certainly nothing new or original about the 
suturing of the ureter in the lower angle of the nephrectomy 


Fig. 1. Impassable stricture in lower left 
ureter demonstrated by intravenous urogram, 
thirty-five minutes after injection of dye. 


incision, but I do not believe proper advantage has been taken 
of the possibilities this procedure offers in the furtherance of 
curing patients. 

In Keen’s Surgery, 1908, Joseph Ransohoff made this statement, 
“When the isolation of the ureter is possible it may be left to 
take care of itself after being tied, provided there is no infection. 
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In pus cases, and particularly in tuberculosis, as much of the 
ureter should be removed as possible, or if this is not feasible 
its proximal end should be fixed in the lower part of the wound 
by a suture.” 

In speaking of the tuberculous ureter J. Borelium said, in 
1911, “To this very day no conformity seems to have been estab- 


Fig. 2. Lateral view of lungs showing 
calcification of a large gland in the left 
hilus. 


lished as to the treatment of the ureter under different circum- 
stances.” 

The next year Stephen E. Tracy expressed the opinion that “a 
diseased ureter should be removed when performing a nephrectomy, 
especially in a case of tuberculosis.” He was very explicit in 
stating that the ureter was not amputated from the kidney. 

In 1915, W. J. Mayo advocated the removal of the ureter 
when stricture was encountered close to the bladder, and if the 
tuberculous kidney was actively secreting urine or there was a 
mixed infection, he said the stump of the ureter should be attached 
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Fig. 3 (upper left). Large tuberculous ureter as demonstrated in Figure by 
ureterogram. 

Fig. 4 (upper right). Kidney still attached to ureter after the pedicle was 
tied; remained so until the wound was closed. 

Fig. 5 (lower left). Wound closed and ureter stitched to skin. 

Fig. 6 (lower right). Glass tube inserted to facilitate treatment of tuberculous 
ureter. 
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to the skin at the anterior extremity of the incision and should 
not be dropped back into the wound. 

Kretschmer made this very pertinent statement in a paper read 
before the American Urological Association, in 1916: “The man- 
agement of the ureter has caused more discussion than perhaps 
any other phase of the subject.” 

Nine years after this Mauritz Persson stated that in 135 cases 


Fig. 7. ‘Contracted ureter thirteen days 
after operation following treatment. 


of renal tuberculosis he sutured four ureters to the skin and came 
to the conclusion that it was a very bad method. Ekeborn of 
Stockholm, whom Persson quotes in his article, states, “Suture 
of the ureter to the skin is an inferior, nay, a bad method.” 

In 1907, Lower and Shupe were of the opinion that the ureter 
should be removed as near the bladder as possible and then 
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cauterized. Evidently this is the method of disposal chosen by 
the great percentage of the urologists in this country. 

I have been removing tuberculous kidneys for twenty-nine years 
and have had every type of complication arise, either during the 
operations or following them. There is nothing more distressing 
after an easy nephrectomy, and disposition of the ureter as 
described above, than to have the wound apparently heal by 
primary union and then give away so one looks into a yawning 
crater. If you haven’t experienced such a catastrophe you have 
it to look forward to; especially, if you continue cutting off 
ureters as far down in the pelves as you can conveniently reach. 
Many urological surgeons contend that the ureter has nothing 
to do with this catastrophe, but claim that the perirenal fat is 
infected and not properly removed. I, too, advise the removal of 
perirenal fat, but not because it is infected before the nephrec- 
tomy, provided the renal capsule is intact. The fat becomes 
infected later when the end of the tied-off, deeply buried ureter 
sloughs off, discharging its infected contents into the kidney fossa. 

Did you ever introduce a probe down one of these draining 
sinuses or inject shadow casting media into one? If you did, 
you found that the tract led to the stump of the ureter. Why 
cut off any of the ureter, if you are going to bury it? Doesn’t 
common sense tell us that if the ureter breaks down the drain- 
ing sinus will be shorter provided the stump is close to the spinal 
end of the incision? I have quoted what Dr. W. J. Mayo had 
to say, in 1915, about the disposition of tuberculous ureters with 
strictures, especially when the strictures were close to the bladder, 
and, according to my ureterograms, most of them are in the lower 
ureters. He must have advocated removing this type of ureter 
completely or stitching it to the skin at the time of operation, 
because he found the strictures prevented proper drainage with 
resulting back pressure and sinus formation. 

In presenting a colored motion picture of the operation, I have 
attempted to show the possibilities of preventing postoperative 
wound infections as well as a rational method of treating the 
infected bladder. 


The subject was a well-nourished, thirteen-year old boy, born and 
reared in Denver, and living at home with his father, who was a vic- 
tim of tuberculosis. There was nothing of particular interest about 
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the boy’s pyelograms except the demonstration of an impassable stric- 
ture near the bladder in the lower left ureter. This resulted in the 
dilatation of the ureter, the kidney pelvis, and all the calices except 
the upper major where the active lesion was suspected. The diagnosis 
of a left renal infection was made by a positive bladder urine, exclu- 
sion of the right side, and confirmatory evidence of intravenous pelvo- 
ureterograms. The lungs showed no abnormalities except for one 
large calcified gland in the left hilus. I was gratified that this partic- 
ular case demonstrated the strictured lower ureter so plainly, for, due 
to this obstruction I feel sure a draining sinus would have resulted, 
if the ureter had been treated by amputation and burial. 


The usual lumbar incision was made, and the kidney was exposed 
without difficulty. Some of the fat was removed, because it interfered 
with the proper exposure of the renal pedicle. The ureter was iso- 
lated, and it proved to be as large as the ureterogram showed it. I 
have always spent considerable time in carefully isolating the kidney 
pedicle, for I have found that it invariably pays. Nothing makes one’s 
hair turn gray or one’s knees grow weak like that awful gush of blood 
from a renal artery, which escapes when you think it is properly tied. 
During the past two years I have not used clamps on more than two 
pedicles previous to ligation even in large hypernephromas and have 
not had an accidental hemorrhage occur since discarding them. This 
particular pedicle was doubly ligated and then the kidney was ampu- 
tated. The kidney is still attached to the ureter, and it will remain 
so until the incision is closed to the point where the ureter emerges 
from the lower angle of the wound. When this is accomplished the 
ureter is sewed to the skin, care being taken not to enter the lumen. 
The wound is covered with an alcohol sponge and the kidney cut from 
the ureter, leaving, if possible, at least a half inch of the ureter pro- 
truding, so a catheter or glass connecting tip can be introduced into 
the lumen and tied. This facilitates treatment of the ureter and blad- 
der with instillations or continuous irrigations of any antispetic. 
Should continuous irrigations be desired a catheter must be placed in 
the bladder through the urethra. If the patient’s bladder does not 
need after-treatment, the ureter can be tied off at the skin incision; 
should it slough later it will not discharge its contents deep into the 
kidney fossa with disastrous results. 


We all realize that this particular patient presented a picture book 
case. In a difficult operation, delivery of a kidney is made much 
easier by cutting the ureter first, Don’t hesitate to do this, but cut 
the ureter with a knife dipped in carbolic acid, or preferably a cau- 
tery, as close to the kidney pelvis as is feasible and between two liga- 
tures tied far enough apart so they won’t slip. Immediately free the 
ureter and protect the stump by slipping a finger cot or the little finger 
of a rubber glove over it. This can be facilitated by carrying the liga- 
ture through the end of the finger cot and tying it in place. Such 
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a precaution eliminates the ureter as a source of infection during the 
rest of the operation, and makes it easier to pull the stump through a 
stab below the kidney incision, if this procedure is deemed more prac- 
tical than bringing it through the lower angle of the wound. 

I hope to report the effects of radium on the tuberculous ureter at 
a future time. It is very easy to expose the entire ureter to radium 
by placing the metal in a catheter and passing it down the stump. If, 
for any reason, a complete ureterectomy cannot be done following the 
nephrectomy in papillary carcinomas of the kidney, radium can be 
employed in the destruction of the ureter, provided the above technic 
is followed. 

In closing, I might say that since using this procedure in disposing 
of the ureter in a nephrectomy, all the wounds have healed satisfac- 
torily without a single breakdown. Some of the stumps drain for a 
long period, but they drain on the skin where a simple dressing can be 
applied and the patient does not absorb the contents. 
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THE CLOSURE OF THE LOIN WOUND WITHOUT 
DRAINAGE AFTER NEPHRECTOMY 
FOR TUBERCULOSIS 


EDWARD L. KEYES, M.D. 
New York City 


This is rather a late date to be advocating closure of the loin 
wound through which a tuberculous kidney has been removed. 
Yet within the year I have been reminded several times that such 
is not yet the practice of competent urologists in this country. 
At one active clinic one of the surgeons told me that they never 
closed the loin without drainage. I then inquired among my 
associates and found that some of them did not know I advocated 
this technic and that none of them dared practice it. I was sub- 
sequently consoled yet discouraged to learn that one of my old 
residents attributed his rejection by the Board of Urology, errone- 
ously I am sure, in part to his answer to the question, What 
treatment do you employ for the sinus after nephrectomy for 
tuberculosis ? 

His answer was, “I never had a sinus after nephrectomy for 
tuberculosis.” When he told me the story, he added, “And the 
look the examiner gave me!” 


My final shock came when one of our residents in surgery, 
being coached by Dr. McLellan in this operation, proceeded to 
employ buried sutures of silk and to close the loin without drain- 
age. It is a pity that so many urologists do not recognize the 
advantage of closure, though I myself would not use silk. 

The history of loin-closure after nephrectomy for tuberculosis 
is brief. In 1912, W. J. Mayo advised loin closure without drain- 
age, after filling the wound with saline solution to displace the 
air, unless the wound is soiled by rupture of the kidney or of 
its pelvis, or unless there is a perinephritic abscess. He repeated 
this injunction in 1915, and Verne Hunt, in 1923, wrote as fol- 
lows, “A sinus persisting after nephrectomy (for tuberculosis) is 
due to incomplete removal of the diseased tissue, persisting infec- 
tion in the ureter, and the institution of drainage. The insertion 
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of drainage tubes after nephrectomy for kidney tuberculosis is 
as inadvisable as for tuberculosis elsewhere.” 

Following this, in 1924, Cabot, in his Urology, noted that 
after complete closure primary union might be expected “in 25 
per cent; in the remainder the wound re-opened or abscesses 
formed in from three to five weeks after leaving the hospital. 
The majority of these closed, however, within a few weeks. We 
have since abandoned this method although in certain favorable 
cases it saved the patient time and discomfort.” 

It is noteworthy that Beer and Edelman, in 1936, only mention 
the method as a detail in Beer’s nephro-ureterectomy with drain- 
age of the ureteral stump through the groin. They quote the 
unhappy statistics of Israel who reported that a quarter of his 
cases showed tuberculous sinus persisting six months after nephrec- 
tomy; those of Braasch, from the Mayo Clinic (previous to the 
use of this method) half of whose (tuberculosis) nephrectomy 
wounds were open three months and an eighth of them a year; 
and Beer’s own statistics of 23 per cent persistent sinus. 


Technic.—Last year Aschner published the first convincing paper 


on the loin closure technic in tuberculous patients. He described 
a quasi-extra-fascial nephrectomy and reported in detail sixteen 
patients operated upon by this method. All of them healed by 
first intention except four, of whom two had sinuses but a few 
days and two had tuberculous sinuses. He does nephro-ureterec- 
tomy when the ureter is dilated; so say we all—Walters thinks 
the thickened ureter an indication for drainage. I do not. 

Verne Hunt removes involved perirenal tissue and as much of the 
thickened ureter as possible, but does not drain unless there is peri- 
nephritic abscess. 


A rigorous technic must be adhered to. The soiled wound 
promises the patient, literally, a hectic week before the loin is 
opened and thereafter a tuberculous sinus with the prospect of 
tuberculous complications elsewhere. Moreover, Mayo’s precau- 
tion must be observed of filling the wound with a sterile solution 
to replace air and prevent scrotal emphysema, such as has been 
reported both by Aschner and myself. It has been my custom to 
fill the loin with 1/10,000 acriflavine solution. 
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The subsequent history of my patients does not suggest that 
anything is retained in the loin to impair health. Many of them, 
after closure of the loin, have left the hospital in the third week 
of their convalescence. 


Statistics—It has seemed worth while to cull from my case- 
books such material as I could gather. Old histories of tuberculous 
patients make gruesome reading, especially when one notes the 
disregard of hygiene through. which they fought their way to 
health or to destruction. 

My first nephrectomy for tuberculosis was done in 1906. The 
patient had perirenal and perinephritic abscesses. A clamp was 
left on the pedicle. He died fourteen years later of tuberculosis. 
Clamps were left on the pedicles of the first five tuberculous 
kidneys I removed and on many others thereafter. They gave 
no trouble after I had learned that the clamp must not be unlocked 
before the fourth day or removed before the fifth. 

The loins in which clamps had been left healed badly. Seven 
sinuses lasted until death or at least two years, while but one 
healed in a month, three in six months, and five in from seven 
to nine months. 

Drained wounds did better. Four healed in a month, four in 
three months, one in six months, one in a year, one in thirty 
months; one persisted until death. 

I find among my operations by the Mayo technic, twenty-nine 
with primary union, while twenty are known to have re-opened. 
The wound opened or was opened the first week after operation 
three times, in the second week twice, and once on the sixteenth, 
the thirty-fifth and the fiftieth day. Six of these sinuses closed 
in six weeks and six more in three months; four in five to eight 
months; three lasted more than a year and one to the patient’s 
death. 

The sinus of the drained wound, therefore, heals much as 
does the sinus that breaks out after suture without drain but 
three out of five of the sutured wounds never drain. Forty-one 
out of forty-nine (83 per cent) sutured wounds were healed in 


three months. Only 66 per cent of drained wounds healed as 
quickly. 
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My first nephrectomy by the Mayo method was done in May, 
1912, and primary union was obtained. In 1913, five out of eight 
wounds were closed without drainage and primary union resulted 
three times. In 1914, seven loins were closed and none drained. 
Four sinuses resulted, one of them a grave one. Since the war, 
clamps have not been left on the tuberculous pedicle; three loins 
have been drained, leaving one tuberculous and two brief sinuses, 
and twenty have been closed without drainage, leaving one tuber- 
culous and one brief sinus. 


Late Results—Of the patients from whom tuberculous kidneys 
were removed and who survived and were followed more than 
a year after operation, clamps had been left on the pedicle of 
thirteen. Four of these died of tuberculosis or renal insufficiency, 
at two, three, four and fourteen years after operation. Two of 
them were alive but tuberculous at three and five years and one 
active and well but nephritic, with hypertension twenty-four years 
after operation. Seven of them (approximately half) were well 
at three, eight, ten, eleven, thirteen, twenty-six and twenty-six 
years after operation, when last heard from. 

Of the nine drained without clamp and followed, three were 
dead at six, six and thirteen years of tuberculosis and one had 
died of embolus. Two were alive and tuberculous at five and 
twelve years after operation and three (one third) were well at 
eight, eleven and twenty years. 

Of the twenty-three sutured without drainage and followed, 
ten were dead of tuberculosis at one, two, four, four, five, five, 
five, seven, seven and thirteen years and thirteen (more than half) 
alive and well at one, two, two, three, four, five, five, seven, eleven, 
thirteen, sixteen, twenty and twenty-four years. Surely others have 
survived and not recovered from their tuberculosis, yet I have 
not been able to find them. The patient cured twenty years had 
a cutaneous ureterostomy because his bladder spasms had become 
intolerable. 

After this experience I am profoundly impressed with the notion 
that, in tuberculous cases, the loin drain itself is an occasion of 
mixed infection and loin sinus. If the sinus opens after com- 
plete closure this need not imply a tempestuous or a prolonged 
convalescence. Drained tuberculous wounds today do well; un- 
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drained wounds do better. The results of modern atraumatic sur- 
gical technic will be better than mine since the war, viz., twenty 
out of twenty-three loins closed without any drain whatever and 
two sinuses, only one of which was a grave one. We are no longer 
timid about tying the renal artery; let us not be timid about 
closing the tuberculous loin. 





DISCUSSION 


Dr. Ricuarp F. O’Nem (Boston): I am glad that Dr. Keyes 
brought up this subject of immediate closure because previous to 
1924, at the suggestion of the Mayo Clinic, Dr. Hugh Cabot, who 
was chief of our service, suggested that we close suitable wounds 
entirely, and by that I mean cases in which there had been no leak- 
age from the kidney pelvis or ureter and in which there was only a 
moderate degree of perinephritis. We did quite a series of these. 
As Dr. Keyes quoted from the first edition of Cabot’s Urology, we 
had complete primary union in 25 per cent of the cases; in the oth- 
ers that broke down, the sinuses did about the same as if they had 
been drained. This method was abandoned; just why, I do not 
know. It certainly saved time and discomfort for the patient when 
successful. 


Dr. GitBert J. THomas (Minneapolis): The necessity of treat- 
ment of incised wounds that re-open following the removal of the 
kidney and the ureter depends to a great extent upon the resistance 


of the patient. Before we apply surgical treatment for tuberculosis 
of the kidney or of the ureter, the patient is thoroughly examined 
for other evidence or lesions of tuberculosis that are active, and the 
surgical treatment is not started until the patient has manifested 
that something we know as resistance. This, we know, controls the 
destructive effect of bacilli of tuberculosis, so that when a tubercu- 
lous kidney or a ureter is removed, we aim to take away from the 
patient the last evidence of activity of the disease tuberculosis. 
What may happen to the loin wound after surgical removal of a 
tuberculous kidney depends primarily upon the patient’s resistance. 
Quite frequently a wound re-opens following the removal of a kid- 
ney and its fat, which was accomplished without rupture of the 
kidney or the ureter, so that soiling of the wound did not occur and 
no infected material was left. Still the wound breaks down. This 
occurs because the patient was operated upon before he had mobil- 
ized his resistance, which should be sufficient to control the disease 
tuberculosis (whether the lesions are in the kidney, a loin wound or 
elsewhere). The patient must have resistance against this disease 
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before he can withstand the trauma incident to the removal of a 
kidney, whether the wound is infected at the time of operation or 
not. In most instances smears or guinea pig inoculations of the dis- 
charge from these wounds reveal bacilli of tuberculosis. 

The successful treatment of the ureter depends on the same fac- 
tors. If the patient has ureteral obstruction interfering with drain- 
age, the ureter should be removed surgically. If the patient has a 
ureter attached to a tuberculous kidney that is thick-walled and 
dilated, it is cut with the endotherm knife after double ligation. The 
cut open ends are treated with phenol, and with a syringe and needle 
the lumen of the remaining portion is injected with phenol. We 
try to prevent contamination of the whole wound from a tubercu- 
lous ureter by tying a long, hollow, soft rubber tube drain around 
the cut end of that ureter. 

If the ureter is thin-walled, we inject it with phenol as described 
above, but we do not drain the wound or the ureter; therefore, in 
this instance no drain is used. 

I am quite sure a patient who has mobilized his resistance against 
tuberculosis will arrest lesions in a ureter that can drain into the 
bladder, if treated in this manner. It is unnecessary to resect the 
ureter completely unless complete obstruction has occurred. 

Dr. Randall’s description of a patient who had bilateral renal 
tuberculosis illustrates a physiologic or pathologic change in the 
kidney that is not frequently considered, which is that the kidney 
can and does manifest local resistance against the destructive ef- 
fect of the bacillus of tuberculosis, as does every other tissue or or- 
gan of the human body that is infected with bacilli of tuberculosis. 
This patient controlled destructive lesions of tuberculosis that were 
present in both kidneys. The deposition of calcium, one of the late 
factors in the process of healing, had occurred. 

I have some slides with me which show pyelographic evidence of 
control of destroyed areas of tuberculosis in both kidneys of a pa- 
tient observed by Drs. Sisk and Ewell. 

(Slide) This is the pyelogram of a patient with bilateral renal 
tuberculosis, diagnosis made by guinea pig inoculation. Note the 
filling defects in the upper calix of the kidney pelvis on the right 
side, and the lower calix, the pelvis and the lower pole of the left 
kidney. 
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(Slide) Four years later. This patient had no surgical treatment 
because he had bilateral renal tuberculosis. He did receive sanato- 
rium treatment and developed that something we know as resist- 
ance against bacilli of tuberculosis, and this resistance was manifest 
in his kidneys. As we can see from the evidence of destruction on 
these pyelograms, the patient controlled the infection and changed 
the outlines of these filling defects. Pus cells are still found in the 
urine, but this patient controlled his tuberculosis on the kidney so 
that he is comfortable and happy. 


(Slide) Here is the pyelogram of a patient who had bilateral re- 
nal tuberculosis for thirteen years, the same condition (calcium de- 
posit) occurring on the right side that Dr. Randall reported. Infre- 
quently we find tubercle bacilli in this patient’s urine. She is com- 
fortable and holds a position as a stenographer. 

There is a diagnostic factor that is related to human resistance 
against the effect of bacteria that should be discussed here. This 
is concerned with the identification of, and the search for, bacilli of 
tuberculosis. One of our bacteriologists at the State Board of 
Health recently injected into culture media one-half of the sediment 
obtained from every specimen of urine examined for bacilli of tu- 
berculosis. The other half of the sediment was injected into animals 
in the usual manner. In certain instances the culture media revealed 
evidence of a growth typical of bacilli of tuberculosis, while the 
autopsy findings in a guinea pig that was injected with half of the 
sediment was negative. The bacilli obtained by culture were then in- 
jected into a guinea pig and they produced the usual tissue reaction 
in the guinea pig that is found with the human type of bacilli of 
tuberculosis. 

This unusual observation has been made several times. We in- 
jected the urine from one patient into animals and culture media 
repeatedly. The report from the last experiment is not available, 
but two times the guinea pigs were negative for tubercle bacilli 
while the cultures were positive. Then six weeks following the in- 
jection into animals of the bacteria obtained from the cultures we 
obtained autopsy evidence and the usual tissue reaction in the 
guinea pigs produced by the human type of bacilli of tuberculosis. 


These observations suggest that the human body may change bacilli 
of tuberculosis or become changed itself and develop that something 
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we call resistance, so that bacilli of tuberculosis cannot continue to 
produce their destructive effect. This ability of the human body 
to resist the destructive effect of the bacilli of tuberculosis is very 
much related to the progress of the patient and his surgical wounds 
following operation. What change may occur in the human type of 
the bacillus of tuberculosis when it is resisted by the blood cells 
or serum, the reticulo-endothelial system, or whatever part of the 
human body that has to do with resistance? We have here two 
instances in which the bacilli of tuberculosis were injected into . 
animals and did not produce evidence of tuberculosis. On culture 
media a growth was obtained and after this growth on culture 
media was injected into animals, it did produce tuberculosis. Can 
bacilli of tuberculosis regain their virulence on ideal culture media 
when without the usual resistance of human cells? Is there a change 
in the morphology of the bacillus of tuberculosis ? 

(Slide) This reveals the way we sew and drain some loin wounds 
after nephrectomy. Notice the hollow tube drain which is tied 
around the end of the ureter, so that if we have an infection about 
the ureter, we can control it. Note that we use permanent silk su- 
tures tied over buttons. We do this because in spite of the fact that 
we are careful to gauge the patient’s resistance before surgical 
treatment, the wound may break down. We leave these deep 
stitches in situ for six weeks or for three months. They are tied 
over buttons in loose knots so that they may be tightened or loos- 
ened as necessary. 

The ureter and the kidney must be treated as a local lesion of a 
general disease. See that the general disease tuberculosis is treated 
until under control. 


Dr. T. Leon Howarp (Denver): How do you tell when a pa- 
tient’s resistance is at a point where it will not break down? 


Dr. Tuomas: If in doubt concerning a patient’s resistance, we 
put him at rest in bed for three to six months before surgical treat- 
ment. That does not always mean that the three or six months’ 
time is sufficient for the patient to withstand the trauma incident 
to the surgical removal of the kidney. We judge from the evidence 
obtained from repeated roentgenograms of the chest, which show 
how the patient is controlling lesions here. If he has any other 
lesions of tuberculosis, these are checked and watched. 
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Dr. Howarp: Suppose they have no demonstrable tuberculosis. 


Dr. THomas: Then I put them in bed for three to six months 
before removing the kidney. I may not guess correctly, but I am 
giving the patient the benefit of the doubt. 


Dr. NATHANIEL P. RatusBun (Brooklyn, N. Y.): I think there 
is a wide variety of opinion on the method of handling the kidney 
infected with tuberculosis, but I also think that all of us attempt 
to individualize a little bit. For example, as some of the other 
speakers have said, I believe that in all cases with definite dense, 
hard strictures at the lower end of the ureter, in the widely dilated 
ureter, we should do a complete ureterectomy in addition to the ne- 
phrectomy. There are some cases in which, for one reason or 
another, ureterectomy is rather a formidable procedure. I should 
think in just that particular type of case this operation that Dr. 
Howard has shown so beautifully on the slide would be an ideal 
procedure. 


Just a word about complete closure, and this is entirely apart per- 
haps from the subject of tuberculosis. I always have the feeling 
that no matter how careful our aseptic technic may be, we inject a 
certain amount of bacteria into every wound that we make. I 
think nature takes care of that pretty well if given an even break, 
but any kidney incision is very much of a highly traumatizing oper- 
ation, with a lot of bruising of the muscles, and so on. There is a 
lot of serous exudate, and I think we should provide an outlet for 
that, otherwise there may be pressure necrosis which sets the stage 
for infection. A simple cigarette drain at the dependent angle of the 
wound, removed in forty-eight hours, certainly shouldn’t do any 
harm, with one careful proviso: that the dressing should be done 
with the same careful aseptic technic that the operation was done. 


Dr. Cuarves C. Hiccins (Cleveland): Dr. Howard is to be 
congratulated on the excellent motion picture he presented this 
morning. As we are all well aware, the breaking down of the in- 
cision following nephrectomy for renal tuberculosis constitutes 
quite a catastrophe in renal surgery, not alone from the standpoint 
of the distress and inconvenience to the patient, but also from the 
economic aspect. 
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A few years ago, Dr. Howard was kind enough to demonstrate 
this technic to me, and I have used it on several occasions. Per- 
sonally, I believe that it is particularly applicable in cases of stric- 
ture in the lower part of the ureter. Certainly, we do see patients 
with renal tuberculosis on whom such an extensive operation as 
removal of the kidney and the ureter does not seem advisable. One 
of our fundamental principles of surgery is to secure adequate 
drainage, and I do not believe this can be accomplished in a patient 
with a stricture in the ureter unless the ureter itself is drained. 

I have likewise been impressed by the performance of procedure 
since, following the suggestion of Dr. Howard a few years ago, I 
have observed two patients who had prolonged drainage to the loin. 
By means of a retrograde urogram I was able to demonstrate the 
urographic media extending out of the ureter into the incision. 
Definitely, therefore, I feel that he has shown that either the ureter 
sloughed out at the top where it was ligated or the suture cut 
through. 


Dr. GEORGE GILBERT SMITH (Boston): I should like to ask Dr. 
Howard two questions: First, has he had any cases where there is a 
urinary reflux through the stump; and, secondly, how long, on an 
average, does it take these stumps to heal? 


Dr. FLETCHER H. Cotsy (Boston): In a fairly active service of 
genito-urinary cases at Lakewood Massachusetts State Sanatorium, 
we average around fifty patients all the time. Of these, some have 
had their kidneys removed before coming to the sanatorium, oth- 
ers are operated on there, so that the average number of nephrec- 
tomies is something around fifty a year. In individuals where the 
lower end of the ureter is strictured or the ureter is very much 
dilated, the ureter is completely removed. In most.instances, how- 
ever, the ureter is very simply treated by carbolic acid and ligation. 

None of these patients is operated on until he has been in the 
sanatorium for two to six months, as Dr. Thomas says. The in- 
cidence of wounds breaking down completely and opening up is 
considerably in contrast to the individuals who have had their kid- 
neys removed without any previous sanatorium treatment, and I 
think possibly the same thing holds with the diseased ureter. In 
other words, the patient’s resistance to this disease is considerably 
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higher through sanatorium treatment. These patients certainly do 
better, as Dr. Thomas has said. In only one instance in the last six 
or seven years has it been thought necessary to remove a ureter 
which has been left in place after nephrectomy. This ureter was re- 
moved because of persistent pain in that side, and about 6 inches of 
atrophied ureter was removed in which there was no evidence micro- 
seopically of tuberculosis. 


Dr. CiypE L. DeEminc (New Haven): I appreciate Dr. How- 
ard’s discussion, also Dr. Thomas’, but it seems to me there are 
three things with regard to these tubercular wounds which we 
should keep in mind. The first is to remove all of the tuberculous 
tissue. I am in favor of removing the whole ureter with the kid- 
ney. Second is protection of the wound as far as injury to the walls 
is concerned. Third is a surgical principle which some surgeons 
forget, and that is complete drainage of the wound. Not all 
wounds are dry. In those cases where the wounds are wet a drain 
for forty-eight or seventy-two hours relieves the wetness of the 
wound. Our general surgical experience tells us that a dry wound 
heals far better than a wet wound. We have not had any wounds 
break down in the last nine years. The fact that the residents on 
the service are able to obtain equal results shows, I believe, that 
these three facts have some merit. 


Dr. T. Leon Howarp: How many of them drain? 


Dr. Deminc: Seventy per cent of them for two or three days. 


Dr. T. Leon Howarp (Denver): I want to thank you most 
heartily for the reception accorded the “movie,” but in showing a 
silent moving picture of an operation there are many questions for 
discussion that cannot be avoided, and if I answered many of the 
comments made by those who discussed the picture I would only 
be repeating points brought out in the paper, which is to be pub- 
lished. 

There are a few facts I will discuss briefly, and I believe you will 
have to admit they are facts, provided you have operated on many 
tuberculous kidneys and followed the procedure laid down in the 
surgical textbooks, namely: that few wounds heal by primary 
union; that a great percentage have at least some stitch infection; 
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that in the great majority of cases there are draining sinuses for 
a few weeks, in at least 20 per cent drainage persists for months, 
and in a few instances for years; and finally, that the entire wound 
sometimes breaks down and further surgery is required. 

Dr. Keyes ‘advocates closure of wounds without drainage, and 
quotes from Dr. W. J. Mayo’s paper written in 1912 on this sub- 
ject. I have called attention to this method in the body of my 
paper. Dr. Mayo did not mention how many of these wounds re- 
mained healed following such a closure, but Dr. Keyes found, in 
following the same procedure, that quite a large percentage (if I 
understood him correctly) would form sinuses and drain for a 
considerable time. 

If my idea is right, and I am thoroughly convinced that it is, the 
drainage following a nephrectomy is due to the sloughing off of 
the ureteral stump at the end of a week or ten days, provided the 
kidney has been removed without rupturing it, and you will have 
trouble with this type of wound just as long as the ureter is handled 
in the way you are in the habit of disposing of it. Those who ad- 
vocate a total ureterectomy have draining sinuses in about the same 
proportion of cases as those who only amputate half the ureter, be- 
cause they do not remove the last inch, which is a focus just as 
much as the last 6 inches we have been advised to tie off and 
leave. 

Provided my idea is correct, you have a ureteral stump, which, if 
it drains, will not infect the wound at its greatest depth, but will 
be under control to a certain extent, if properly attended to at the 
time of the operation. This also offers a means by which the tuber- 
culous bladder can be treated while the patient is convalescing, so 
take my advice and try this method on at least one patient with a 
badly thickened and strictured ureter accompanied by a painful and 
ulcerated bladder. 

In closing, I want to apologize if I have repeated some of the 
text of the paper, but I did so to emphasize certain points. 


Dr. Epwarp L. Keyes (New York): I disagree with everybody, 
so I can be brief. The ureter, however thickened, may be expected 
to heal unless it is dilated. The dilated ureter calls for ureterectomy. 
A clean atraumatic operation, a dry wound, acriflavine. suture, and 
there will be no mixed infection. 





EXTRARENAL HYPERNEPHROMA 


J. DELLINGER BARNEY, M.D. 
Boston, Massachusetts 


While pararenal tumors and those involving the renal capsule 
are occasionally reported in the literature, they comprise for 
the most part sarcomata, fibromata and lipomata; those arising 
from epithelium and adrenal rests are extremely rare. I have 
been able to find but fourteen so-called hypernephromata of extra- 
renal origin and similar to the case herewith reported, in a careful 
search of the literature. The case which I report furnishes not 
only an example of this rare condition with a cure lasting five 
years, but also presents certain features which are unusual and 
worthy of record. 


As this case involves a long clinical history, I have summarized 
it as much as possible, stressing only the salient features. 


M. F., a white man, seventy years of age, was referred to me on 
November 9, 1934. 


The past history up to three years previously was unimportant. 
About three years ago the patient experienced dysuria, frequency, 
nocturia and a slow stream. These symptoms gradually but steadily 
increased in severity. Almost at the outset he developed acute reten- 
tion of urine and had to be catheterized on several occasions. Follow- 
ing this he got along fairly well until three months ago, when he 
again had acute retention requiring catheterization and attended by 
hematuria. During all this time there had been no anorexia or febrile 
disturbance, and the patient had steadily gained weight. There were 
no renal or abdominal symptoms. 

Examination showed a fairly well-preserved and healthy-looking 
old man. Heart and lungs were normal. Abdominal examination 
showed at this time no masses or tenderness. Rectal examination 
showed a much enlarged, smooth, elastic, symmetrical prostate, not 
suggestive of malignancy. 

Laboratory findings: Urine was clear, usually alkaline. Albumin 
0 to v.s.t.; no sugar or bile. The sediment showed a few to many 
white cells, occasional to few red cells. Red count 3.7 to 3.9; white 
count 8000 to 16000; hemoglobin 70 to 75 per cent; differential nor- 
mal; Hinton negative. N.P.N. varied from 31 to 23 mgm. per 100 c.c.; 
blood sugar from 110 to 130 mgm. per 100 c.c. P.S.P. test ranged 
from 45 to 65 per cent. 


47 





‘ewosydausadAy [euaiesjyxXd Jy} JO [BAOUIAI 19338 S1edA Ja14} Jsouje Aouply ys jo weiZ0j[add apeiZ0Ijay “¢ ‘BI 
‘10UIN} WOI} UOT}IIS JO UOTJEIYIUSeM AIP YSIFT ‘Z ‘BI 

‘Ayyyenb 100d jo sem jt Se payonojai usaq 

sey eAesou ayy ‘Aaupry ay} jo ajod 4s9MO] ay} BurajoAul Ajjuasedde ‘uonedyIo[ed Jo sease YypIM JOIN} eB OsTe f MOTAqG 
wo} ainsseid 0} anp Ajjuasedde ‘stajad jo yajap Suljyy Surmoys ‘Asupiy ysis yo wessojadd apesZoay “| “31 


‘€ ‘314 Z Big ‘| ‘By 


> 
a 
Z 
“x 
< 
a 
a 
wu 
i) 
Z 
_ 
-) 
4 
i 
a 
= 





EXTRARENAL HYPERNEPHROMA 49 


Roentgenograms of the chest showed tortuosity of the aorta and 
calcification of the arch. No evidence of metastatic malignancy. 


A plain radiograph of the urinary tract showed an enlarged low right 
kidney, definitely abnormal in shape. There appeared to be a large 
mass in the lower pole which was partially calcified. 

After giving the intravenous dye, the kidney pelves and calices were 
poorly visualized on both sides. The right kidney pelvis was displaced 
upwards and lay almost horizontally, this displacement apparently be- 
ing due to a mass in the kidney, probably a tumor. 

As a result of this report a more careful abdominal examination 
was made. This revealed an indefinite, smooth, rounded, non-tender 
mass in the right loin, corresponding to that seen in the roentgeno- 
gram. 

Cystoscopic examination on November 16, 1934, showed a much 
enlarged prostate, the median and both lateral lobes being involved. 
The ureters were not seen. Bilateral vasectomy was done at this time. 

Drainage through an inlying catheter being very unsatisfactory, 
suprapubic cystotomy was done five days later under local novocain 
anesthesia. At this time the cystoscopic appearance of the prostate 
was confirmed by palpation. 

A second intravenous pyelogram was now done. This again showed 
a large and partly calcified tumor of the lower pole of the right kid- 
ney. Neither kidney secreted the dye satisfactorily. Marked trabecu- 
lation of the bladder and a filling defect in the region of the prostate 
was found. 

Second stage suprapubic prostatectomy was performed on Decem- 
ber 18, about five weeks after the cystotomy was performed. The 
specimen weighed 35 grams. The pathologist reported “benign hyper- 
plasia.” 

Convalescence was uneventful from a surgical standpoint. It was 
greatly prolonged, however, by the onset of severe mental confusion, 
so much so that the patient had to be restrained most of the time. 
Eventually he became normal mentally, his bladder functioned satis- 
factorily, and he was discharged. to recuperate before the operation on 
his kidney was performed. Meantime radiographs of the skull were 
taken with the idea that the mental condition might be due to metas- 
tases from the kidney tumor. These radiographs showed no evidence 
of metastases. 

On January 1, 1935, a cystoscopy and right retrograde pyelogram 
was done. This confirmed the previous findings, showing a huge, 
partially calcified tumor occupying the lower pole of the right kidney 
(Fig. 1). There was no residual urine; both ureters were visualized ; 
the right was catheterized. There was a normal flow of clear urine 
from it. This urine showed a rare white cell; the bladder urine about 
25 white cells per h.p.f. The culture of both urines showed B. coli. 





50 J. DELLINGER BARNEY 


The patient was discharged on January 16, 1935, nineteen days after 
prostatectomy. 

He was re-admitted on January 29, 1935. Abdominal examination 
showed as before a large, rounded, smooth, fairly movable, non-tender 
mass in the right loin. The red count was 3.8, hemaglobin 65 per 
cent. The patient was transfused with 600 c.c. of whole blood. 

Operation was performed February 1, 1935, under gas-oxygen-ether 
anesthesia with a pre-operative diagnosis of “tumor of the kidney.” 
A transverse incision was made on the right, parallel to and below the 
last rib and extending to the belly of the rectus muscle. The peri- 
toneum was opened. After freeing many adhesions, some of them 
dense, between the omentum and the small intestine which overlay the 
kidney tumor, the intestines were retracted with gauze packs. Pal- 
pation of the tumor mass showed that it extended well up under the 
costal margin and was apparently continuous with and a part of the 
kidney. After dividing the posterior layer of peritoneum and retract- 
ing the ascending colon toward the midline, a plane of cleavage was 
found. It was observed that no dilated veins overlay the tumor. It 
was bluish in color, anteriorly; posteriorly it was yellowish and ne- 
crotic. It was enucleated easily but found to be adherent to and evi- 
dently infiltrating the peritoneum posteriorly. All of the tissue to 
which it was adherent was excised as far as possible. 

As the enucleation of the tumor proceeded it was found that the 
tumor itself was apparently necrotic, as when squeezed it exuded what 
looked like purulent material from several small orifices in its sur- 
face. The tumor was found to be densely adherent to the lower 
pole of the kidney, from which, however, it was separated by finger 
dissection, leaving a raw, bleeding surface on the kidney at this point. 
During the enucleation of this mass the ureter was not seen, nor, 
with the exception of one small artery, was there any visible blood 
supply. The kidney was carefully palpated and inspected. As it 
looked quite normal in size, color and consistency, it was not removed. 
Fifty cubic centimeters of amniotic fluid was injected into the peri- 
toneal cavity, and after the insertion of two Penrose tubing drains the 
abdomen was closed in layers in the usual manner. Following the 
operation the patient was given a second transfusion of 500 c.c. of 
whole blood. 

Convalescence from this operation was rapid and smooth from a 
surgical standpoint, but the patient again had the same mental dis- 
turbance as after the prostatectomy. A consultant agreed that both 
episodes were probably of cerebral arteriosclerotic origin. Recovery 
eventually took place and the patient was discharged on March 14, 
1935. 

The pathologic report of the excised specimen was as follows: “A 
large, foul smelling, necrotic mass of tissue measuring roughly 15x10x5 
em. No structures can be identified in the mass. Much of it is 
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greenish-gray in color, and certain portions are composed chiefly of 
fat. 

“Diagnosis: Malignant tumor, probably hypernephroma.” 

Subsequently (October 4, 1938) a review of the specimen was un- 
dertaken by Dr. Benjamin Castleman of the Pathological Department 
of the Massachusetts General Hospital. He said: ‘Microscopic ex- 
amination of the tumor shows varying sized polyhedral cells with sharp 
borders, small pyknotic nuclei and very clear cytoplasm. The appear- 
ance is quite consistent with a hypernephroma. A large portion of 
the tumor is necrotic.” 

From the time of his discharge to March 12, 1935, when he was 
re-admitted for a check-up, the patient had gained weight and strength 
and felt perfectly well. His urine was clear and normal, rectal exam- 
ination negative, no residual urine, bladder function normal. Abdom- 
inal examination showed a well-healed scar, no mass or tenderness. 

Intravenous pyelogram showed a normally functioning left kidney. 
On the right side “only two of the upper calices are filled” and ‘only 
the upper pole of the right kidney is seen.” A right retrograde pye- 
logram was done. The urine from this kidney was negative; indigo 
carmin given intravenously appeared in fifteen minutes. The pyelo- 
graphic medium filled only the upper three calices and according to the 
radiologist there was “some extravasation of the dye downward and 
laterally from the calices.” The writer is inclined to disagree with 
this opinion, and in any event all of the radiographs were unsatis- 
factory on account of an excessive amount of gas in the intestines. 

From this time until January 31, 1935, nearly three years after the 
excision of the tumor, the patient was not seen by me, but good reports 
were given from time to time by his family physician. He now re- 
entered the hospital (for a third time) with a history of having brought 
or “hawked” up a little blood. He had had no real cough, no pain 
in the chest, had gained weight, and except for a little dyspnea had 
had no other symptoms of any sort. It is not known what, if any, 
clinical signs were found by his local doctor. Roentgenograms taken 
at this time at another hospital showed one or two areas of density in 
the lung, which were thought to represent metastatic disease. There 
was also evidence of a little fluid at each base. Because of these 
findings and on account of the symptoms and past history he was given 
(also at another hospital) a course of deep x-ray therapy. It is not 
known how much or what strength of therapy he received. Dr. A. 
O. Hampton, radiologist at the Massachusetts General Hospital, dis- 
agreed with the opinion expressed on these radiographs, stating that 
the shadows seen in the lung might well represent small multiple in- 
farcts, but were certainly not those of metastatic disease. 

The patient looked well; he was well nourished and had a good 
color. He was afebrile. The prostate was small and normal. Ab- 
dominal examination showed no mass or tenderness. The kidney 
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and suprapubic scars were well healed. A very careful examination 
of the chest showed no areas of consolidation; voice sounds were 
normal ; there were a few moist rales at each base. 


The urine was essentially normal. Serum N.P.N. was 28 mgm. 
per 100 c.c. Red count was 4.01; hemoglobin 75 per cent. Intra- 
venous pyelogram was unsatisfactory on account of gas, but so far as 
could be determined there was no evidence of deformity of the pel- 
vis of the right kidney. A right retrograde pyelogram was done. 
The catheter passed readily to the kidney with a normal flow of clear 
urine, the sediment of which showed only an occasional leukocyte. 
Intravenous indigo-carmin appeared in five minutes with a strong 
concentration of the dye. The pyelogram showed a small kidney 
outline. The pelvis and calices were not remarkable. There was no 
evidence of recurrent tumor (Fig. 3). 

A chest plate showed decreased radiance at the bases of the lungs. 
There was no evidence of fluid and no area of consolidation. There 
was no evidence of metastatic malignancy. The areas of density 
seen in the previous films had completely disappeared. This fact, oc- 
curring in a period of about two months, even with deep x-ray therapy, 
would certainly favor the view that the suspected shadows were in- 
farcts rather than metastases. 


The patient was admitted for a fourth time on June 13, 1938. On 
this occasion he was in coma, but could be partially roused by supra- 
orbital pressure. He mumbled incoherently. He was seen in consul- 
tation by a neurologist and a psychiatrist. A radiograph of the skull 
showed no demonstrable areas of metastasis. A diagnosis of cere- 
bral arteriosclerosis and psychosis was made, and after careful study 
the patient was discharged to the McLean Hospital. Here he slowly 
but steadily improved, finally becoming quite normal mentally. Con- 
valescence, however, was interrupted by a severe cardiac episode, 
diagnosed by electrocardiogram and clinically as coronary thrombosis. 
This finally cleared up, and the patient was discharged to his home 
on September 17, 1938. 


The patient went to Florida this winter. In March he was seen by 
a doctor on account of mild cardiac decompensation. This condition 
improved under appropriate treatment. A few days later he developed 
coronary occlusion and broncho-pneumonia and died March 25, 1939. 
Unfortunately no autopsy was obtained, but I am told that there was 
no evidence of metastatic disease. 


A review of the literature shows that cases similar to that 
which has just been described are, as I have already pointed out, 
conspicuous by their rarity. Apparently Chiari’ was the first to 
call attention to them. In his communication of 1884 he discusses 
4 such cases briefly and describes a fifth in detail. This case, first 
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seen and operated upon by Gussenbauer, occurred in a man of 44. 
The tumor, the size of a “man’s head,” was found in the right 
abdomen between the kidney and the brim of the pelvis. It was 
retroperitoneal and lay upon the quadratus lumborum and psoas 
muscles. It was densely adherent to its surroundings, but whether 
it was in close relation to the kidney is not stated. The center 
of the tumor contained what was called “cancerous tissue.” All 
of this was excised so far as possible. A recurrence, also the 
size of a “man’s head,” took place eight months later. A second 
operation was done and the patient died after a few hours. At 
autopsy Chiari was unable to establish any connection between this 
tumor mass and the abdominal organs. Nor did it arise from 
any layer of connective tissue. Careful histological study of the 
tumor showed it to be an “accessory adrenal,” or adrenal tissue 
growing atypically, in which case it might be regarded as a car- 
cinoma of the adrenal. From his study of this case Chiari con- 
sidered that the tumor was in a position where, according to the 
studies of Marchand”® and others, accessory adrenals have been 
found to occur. Marchand’*® conceived the genesis of accessory 
adrenals as being a prematurely squeezed-off group of cells of the 
adrenal gland, these being drawn downwards along the spermatic 
vein with the descent of the testicle or ovary. Since he was never 
able to demonstrate these adrenal rests in the adult he took the 
view that they gradually disappeared during childhood. Chiari’. 
on the other hand stated that these rests may occur not only in 
the new born and young children, but also in the adult. Accord- 
ing to Ewing* this view was later substantiated by Pick,’* Poll” 
and others, these investigators having found that the adult peri- 
toneal epithelium is capable of developing foci of adrenal tissue. 
Such rests are apparently infrequent in the kidney (according to 
Glynn‘ there are only seventeen cases in the literature; Lubarsch?® 
found only eight in 300 autopsies). Apparently, however, adrenal 
rests are not infrequently found in the neighborhood of the epidid- 
ymis, on the under surface of the liver, on the broad ligament and 
Ovarian veins and occasionally in the testes. They may also be 
found in association with the suprarenal vein, the solar plexus, the 
uterus, the ovary, the pancreas and the transverse colon. There 
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seems to be no question that they are found in infancy and child- 
hood much more frequently than in adult life. 

Subsequent to the case described by Chiari,? Weiss, in 1898, 
reported a somewhat similar case, this being followed by one of 
Goebels,’ reported in 1901. From that time until 1929 no in- 
stance of extrarenal hypernephroma seems to have been described. 
In that year von Illyes’ reported another case of this interesting 
condition, the tumor being associated (as in my case) with the 
lower pole of the kidney and connected with it by a pedicle. In 
1935 Micheda* described a tumor of this sort arising near the 
hilum of the kidney. In this same year Kapitanoff* reported a 
case, this being associated with the upper pole of the kidney, and 
also in this same year Griep*® reported three similar cases, one of 
these also being close to the upper pole of the kidney. Finally in 
1936 Melchior™ described a case wherein the enormous tumor lay 
under the diaphragm and by its pressure produced very appreciable 
atrophy of the right lobe of the liver and of the right kidney. 

Other than the investigations of Marchand” and Chiari,’ there 
seems to be no evidence at hand leading to the belief that these 
extrarenal hypernephromata do in fact take origin except from 
adrenal rests. Ewing* points out, however, that “tumors of mis- 
placed adrenal tissue outside of the kidney are distinctly rare 

The location of adrenal rests in the kidney is chiefly 
in the upper pole—on the other hand the tumors— occur with about 
equal frequency in all segments of the organ.” After reading 
the description of the extrarenal hypernephromata reported in the 
literature one is inclined to the view that they differ but little, 
if any, from hypernephromata occurring within the kidney sub- 
stance, either in their malignancy, their rapidity of growth, their 
tendency to recur rapidly, or in their likelihood to form metastases. 
The prognosis is therefore essentially that of any hypernephroma. 

The writer is aware of the fact that recent intensive study of 
tumors of the adrenal gland itself have been carried on by Young, 
Cahill, Cope, Herman and others. These tumors, well described 
by Cahill,’ are classified as “carcinoma of the suprarenal gland 
(cortical type),” this being regarded as essentially the same from a 
histologic standpoint as hypernephroma. In all of Cahill’s cases 
the growth apparently involved the suprarenal gland, forming a 
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tumor in the usual location of this structure. It is also true that 
the patients with this tumor were all victims of more or less pro- 
nounced adrenal syndrome. It is possible that certain of the case 
reports to which I have referred in this article (Kapitanoff, Griep, 
and Melchior) would come in the same category. At any rate, in 
my case the tumor was not above, but below the kidney and ad- 
herent to it; it did not affect the adrenal gland itself; and it was 
not attended at any time with any of the usual symptoms asso- 
ciated with adrenal dyscrasia. While it was definitely to be re- 
garded as a hypernephroma, its origin may well have been from 
an adrenal rest which occurred in close association with the lower 
pole of the kidney. There may be some room for disagreement on 
this point, but in my judgment it is quite reasonable to regard 
it as developing from one of the adrenal rests described by Chiari, 
Marchand and Ewing, rather than as one of the tumors so well 
described by Cahill. 

As regards symptomatology, no definite statement can be made. 
It will depend entirely upon the location of the growth. Being 
extrarenal the neoplasm is unlikely to give rise to symptoms refer- 
able to the kidney, especially hematuria. There may be pain due 
to pressure or to metastases; the tumor may be discovered by the 
patient before consulting a surgeon, depending upon its location; 
there may be cachexia, the origin of which is for a long time 
difficult to determine. It is obvious from what has been said re- 
garding these neoplasms that a correct pre-operative diagnosis ‘is 
difficult or impossible. 

In conclusion it may be said that: 

1. A personal case of extrarenal hypernephroma is added to 
fourteen previously reported in the literature. 

2. The pre-operative diagnosis is difficult or impossible. 

3. These tumors differ little if any in their behavior from 
hypernephroma arising within the kidney. 

4. According to Ewing* three main divisions of aberrant adrenal 
tissue are found: : 

a. -Along the suprarenal vein, solar plexus and inferior 
surface of the liver. 

b. Along the internal spermatic vein, in the broad liga- 
ment, and about the uterus, ovary and Fallopian tubes. 
In the spermatic cord and corpus Highmori. 
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5. In my case the tumor was not definitely encapsulated, it had 
no identifiable pedicle, and it was necrotic. Although at no time 
did it produce symptoms referable to the kidney, it was diagnosed 
as a tumor of the kidney. It was apparently of a low grade of 


malignancy and was cured for five years with no evidence of me- 
tastases. 
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RETROPERITONEAL LIPOFIBROSARCOMA IN A 
CHILD 


HERMAN L. KRETSCHMER, M.D. 
From the Children’s Memorial Hospital, Chicago, Illinois 


Fatty tumors of the retroperitoneal space: the pure lipomata, 
the fibrolipomata, the histologically benign, and the frankly malig- 
nant varieties are usually considered as a group. They are subject 
to secondary degenerative and malignant changes in advanced 
growths, and to recurrences. The neoplastic fat is frequently 
found in combination with other tissues of connective-tissue origin, 
and when this occurs the tumors are described as fibrolipomata, 
myxolipomata, chondrolipomata, or fibromyxolipomata. In case 
malignant changes are demonstrable the tumor becomes either a 
sarcoma, a liposarcoma or a lipofibrosarcoma. 

In the majority of cases this group of retroperitoneal tumors 
comes to clinical observation during the fourth and fifth decade, 
and their etiology, similar to that of lipomatous tumors elsewhere, 
is not determinable. The finding of such a tumor in a child, as 
reported in this paper, is an altogether rare experience. A search 


of the literature revealed only six cases reported as lipoma, the 
last occurring thirty years ago (1908). Aside from the natural 
interest stimulated by the unusual, there is added importance in 
the thought that apparently, at least in the certain cases, these 
tumors are perhaps congenital in their origin. A very careful 


review of the literature has failed to reveal a case similar to the 
one reported here. 


C. V., female, aged two years, was admitted to the Children’s Me- 
morial Hospital, October 12, 1937, on the service of Dr. S. Kraft. 


History.—Previous history, negative. Two weeks before admission 
to hospital, the grandmother, while giving the child a bath, noticed 
a swelling on the right side of the abdomen. During these two weeks 
the child lost five pounds in weight; appetite very poor. Three days 
before admission to the hospital, a marked diarrhea (six or seven 
watery stools a day) developed. 


Physical Examination.—Head, neck, heart and lungs were normal. 
Examination of the abdomen revealed a hard, smooth, mass extending 
from the right costal arch to the iliac fossa below, and to the border 
of the right rectus muscle. The tumor did not seem to disappear 
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under the edge of the ribs as the ordinary kidney tumor does. Exter- 
nal genitalia were normal. Blood pressure, 102/55. 

Blood count: red blood cells, 4,660,000; white blood cells 8,300, and 
hemoglobin 88 per cent. Blood chemistry: N.P.N. 28.6; cholesterol 
158. Kahn reaction was negative. 


Fig. 1. Fig. 2. 


Fig. 1. Pyelogram showing the presence of a large oval, irregular, dense 
shadow with a sharply defined border, that extends from the eleventh rib to 
the crest of the ilium and to the spine. A small collection of dye is seen be- 
tween the eleventh and twelfth ribs. 


Fig. 2. Pyelogram showing mesial displacement of the right ureter. 


The urine was normal on admission. The urine culture from the 
right kidney at the time of the cystoscopic examination showed Staph- 
ylococcus aureus and Streptococcus viridans. 


Roentgen-Ray Examination.—Heart and lungs were normal. A 
plain radiograph of the abdomen showed a large oval shadow with a 
dense sharply defined border. The center of this area was mottled. 
The shadow extended from the inferior margin of the liver to the 
crest of the ilium and to the spine and corresponded in outline with 
the location of the tumor that was found on physical examination. 
The presence of the irregular mottling within this area was very strik- 
ing. It was the subject of much discussion and the roentgenologist, 
Dr. Anspach, suggested the possibility of a cyst containing some sub- 
stance that would cast a shadow of increased density, such as a der- 
moid that contained lipoid. 
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Two sets of intravenous pyelograms were made. The left pyelo- 
grams were normal. The right pyelograms showed the pelvis to be be- 
tween the eleventh and twelfth ribs, and there was some mesial dis- 
placement of the pelvis (Fig. 1). — 

A retrograde pyelogram verified the high position and mesial dis- 
placement of the right pelvis. In addition, we gained the impression, 
as though the right kidney were slightly rotated. There was mesial 
displacement of the right ureter (Fig. 2). 

The cystoscopic examination was negative and the urine from the 
right kidney, as mentioned previously, showed Staphylococcus aureus 
and Streptococcus viridans. 

Because of the upward and mesial displacement of the pelvis, with * 
rotation of the kidney and mesial displacement of the ureter, a diag- 
nosis of retroperitoneal tumor displacing the kidney was made and 
operation advised. 

Before operation the patient was given four deep roentgen treat- 
ments. There was no change in the size of the tumor. 


Operation, November 11, 1937, ether anesthesia—The usual hockey 
stick kidney incision was made. The tumor was readily identified. It 
was yellow in color and lobular with all the characteristics of a lipoma. 
It was retroperitoneal and not attached to the kidney. The tumor 
extended into the iliac fossa. A small area in the upper pole of the 
tumor was firmly fixed to the muscles of the back so that it was nec- 
essary to remove a few muscle fibers with the tumor. The rest of the 
tumor was easily removed by blunt dissection. There was no bleed- 
ing. Convalescence was uneventful, and the patient was discharged on 


December 4, 1937. 

The tumor removed measured 105 by 90 by 90 cm. 

The pathologic diagnosis made by Dr. W. C. Hibbs was lipofibro- 
sarcoma. This was confirmed by Dr. H. G. Wells. The patient was 
given nine deep roentgen treatments after leaving the hospital. A 
recent examination on May 4, 1939, was negative. There has been 
no sign of recurrence. 


REVIEW OF THE LITERATURE WITH STATISTICS 


Masson and Horgan state that Morgagni cites a case from the 
records of Valsalva describing an autopsy on a woman, aged sixty, 
who complained for many months of a tumor in the umbilical 
region “as large as the uterus in a pregnant woman can be.” 
On opening the abdomen after death the base of the large tumor 
was found in the center of the mesentery and connected with the 
“adipose membrane.” This is conceded to be the earliest descrip- 
tion of a retroperitoneal lipoma. 

The earliest record of a retroperitoneal lipoma on which opera- 
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tion was performed is given as that of Lizars in 1824. In this 
case, a woman had had an enlargement of the abdomen for nine 
years, diagnosed as due to pathologic change of the ovary. Know- 
ing that McDowell in America had successfully performed an 
ovariotomy, Lizars opened the abdomen, found the ovaries in- 
tact, but discovered the fatty tumor at the left sacro-iliac syn- 
chondrosis, lying beneath the division of the common iliac artery. 

Virchow, in 1857, is accredited with the first microscopic studies 
of a malignant fatty tumor. 

Robertson (1916) collected in a review of the literature fifty- 
one cases of malignant fatty tumors and found that one-third 
of these occurred in the retroperitoneal tissues, the remaining two- 
thirds in the upper and lower extremities. 

Von Wahlendorf (1921) collected 165 cases of retroperitoneal 
lipomatous tumors. Of these seventy (46 per cent) were pure 
lipomata, thirty-one (20 per cent) were fibrolipomata, sixteen (10 
per cent) were myxolipomata, fifteen (10 per cent) were fibro- 
myxolipomata, and in twenty-one (14 per cent) there were sar- 
comatous elements. In this series the age of greatest frequency 
was the fourth decade. He includes two cases in children (Bork 
and Lauwers). 

Schmid (1923) collected 267 cases of retroperitoneal tumors 
in the literature and of these forty-seven were lipomata. He says 
that 30 of these were retroperitoneal in the strict sense, twelve 
were “ubergangstumoren” and five were mesenterial. Schmid 
found that certain retroperitoneal tumors, particularly the lipoma- 
tous ones, are relatively malignant by disposition to excessive 
growth, relation to neighboring organs and a disposition to recur 
after operation. 

Due to the rarity of retroperitoneal lipoma most of the reports 
have been isolated cases. However, Masson and Horgan (1921) 
reported twelve cases, Mayo and Dixon (1927) recorded three 
cases, and Pemberton and McCaughan (1933) reviewed the forty- 
two cases of lipomata occurring among 314 cases of retroperitoneal 
tumors seen at the Mayo Clinic between 1910 and 1930. Later 
contributions have included those of Bettman, and Greensfelder 
(1923), Tomada (1937), Ockuly and Douglas (1937) and Mc- 
Laughlin and Sharpe (1938). 

In a thorough search of the literature we find six cases of 





RETROPERITONEAL LIPOFIBROSARCOMA 61 


retroperitoneal lipoma in children. These include Lauwers (1891), 
a pure lipoma in a boy of seven years; Dalziel (1898), a pure 
lipoma in a girl of eight years; Bork (1901) resected a pure lipo- 
ma in a baby girl of one year (the youngest case on record) ; 
Neumann (1905), a pure lipoma in a boy of three and three- 
fourths years; Vautrin (1908), a pure lipoma in a girl of five 
years. These cases are interesting in that all except Kay’s 
case, in which the onset of symptoms was sudden, swelling of the 
abdomen suggested that the tumor had been present from infancy. 
They are presented in Table I. 


ETIOLOGY 


The etiology of lipomata, similar to that of other neoplasms, is 
unknown. However, several interesting facts may be mentioned. 

Ewing states that in the etiology of lipomata many factors seem 
to enter. A hereditary influence has been mentioned (Murchison, 
Blaschko, Meerbeck and Petren). Ewing notes that the occur- 
rence of multiple symmetrical lipomata has suggested to many a 
connection with the peripheral nervous system, adding “yet the 
occurrence of lipoma with multiple neurofibroma is extremely rare, 
and it has not been possible to establish for lipoma such a rela- 
tion to the peripheral nerves as exists for fibroma. A congenital 
tissue predisposition seems to be an essential factor in the origin 
of most lipomata. This predisposition may take the form of a 
disturbance of development of the fat tissue.” 

That these tumors may at least in certain cases be congenital, is 
suggested by the cases of Lauwers, Bork and Vautrin, in which 
the symptoms were noted in éarly infancy, and in Dalziel’s case, 
in which it was noted at the age of two. 

Interesting in this connection is the recent work of Haagensen 
and Krebheil (1936) who were able to produce tumors in experi- 
mental animals (guinea-pigs) by subcutaneous injection of benzy- 
prene. Fifty per cent of these tumors were liposarcomata. (This 
was considered due in part to the thick layer of subcutaneous fat 
in guinea-pigs.) From the results of their studies they suggest 
that liposarcoma arises in adult fat cells as a result of a long- 
standing chemical irritation and stimulation. 

Among the many etiologic causes that have been listed 
Ockuly and Douglas mention the following: thyroid and pituitary 
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disease, pregnancy, constipation, excessive use of fat-building 
foods, over-indulgence in alcohol, congenital germinal displace- 
ments, inherited tendencies to take on fat, vasomotor and lipoma- 
tous degeneration in the lymph glands. 

Crabtree (1930) says that the exact nature of the change which 
takes place in a fat-bearing tissue to produce parasitic (neoplas- 


tic) fat in place of normal adipose tissue, available for metabolism, 
is not known. 


AGE AND SEX INCIDENCE 


It is generally noted that the age of greatest frequency for 
retroperitoneal lipomata is from forty to sixty years. 

In the series of forty-two such cases studied by Pemberton and 
McCaughan, the youngest was twenty-eight years; the oldest sixty- 
eight years, while the average was 49.3 years. Masson and Hor- 
gan mention a case in a man of seventy-two years. In my series 
the youngest child was one year old and the oldest was eight years. 

It is generally noted that these tumors are more frequent in 
females. Von Wahlendorf found a percentage of 72 in females 
and 28 in males. In the seven cases in children there were four 
females and three males. 


PATHOLOGY 


These tumors may reach enormous proportions. One of the 
largest reported is the case of Hirsch and Wells in which the 
tumor weighed 69 pounds. 

From the standpoint of clinical pathology retroperitoneal lipo- 
mata present two very interesting aspects: (1) Recurrences are 
relatively frequent with growths that are histologically benign; 
(2) in certain cases the recurrences of benign tumor (from the 
standpoint of histology) show malignant changes. 

In von Wahlendorf’s series recurrence occurred in 14 per cent 
of the cases of benign lipoma and in 28.5 per cent of the tumors, 
showing malignant changes at the time of the first operation. 

In spite of the instances of apparently clear-cut recurrence of 
benign lipoma (probably, as noted by Holden and others, due to 
incomplete removal, and in cases. such as that of Williams) cer- 
tain authors venture the opinion that these tumors very often con- 
tain a sarcomatous element which is missed through incomplete 
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histologic study, or section of only a small portion of the tumor 
at the time the diagnosis of benign lipoma is given. It is noted 
more and more frequently that these purely benign lipomata have 
definite areas of sarcomatous change hidden away in the mass. 
Ockuly and Douglas call attention to the increased frequency with 
which malignant changes and sarcomatous degeneration in recur- 
rences is being noted—probably, because of more careful micro- 
scopic study. 

In discussing retroperitoneal lipoma Boyd says that, although 
known as lipoma, it is doubtful if this tumor merits such an 
innocent name, since it does not consist only of fat, but myxoma- 
tous areas and even sarcomatous areas may be discovered if the 
different parts of the growth be examined. Extensions existing 
either as areas of the parent mass or as definite separate growths 
are not uncommon. He describes the autopsy findings of a re- 
troperitoneal lipoma, in which he found that the tumor was creep- 
ing through several of the intervertebral foramina and severely 
compressing the cord. Painstaking histologic study revealed the 
presence of sarcoma. 


Robertson says, in regard to retroperitoneal lipomata, that the 


tendency to encapsulation, presence of adult types of tissue cells, 
such as fat, the absence of mitotic figures, and slow rate of growth 
of these tumors, place them near to the adult and therefore benign 
blastomata. On the other hand, the recurrences which are re- 
corded, together with metastatic and frankly sarcomatous changes, 
show that the tumor also borders on the embryonic and therefore 
malignant group of neoplasms. 


POINT OF ORIGIN OF RETROPERITONEAL FATTY TUMORS 


As regards the point of origin, one may say that this is fre- 
quently hard to determine, beyond the fact that the tumor arises 
in the retroperitoneal space. When the tumor comes to clinical 
observation and operation, it has, in the average case, reached huge 
dimensions and fills much of the retroperitoneal space. There is a 
general tendency to regard all such tumors as simply retroperitoneal 
rather than to try to distinguish those arising from the root of 
the mesentery, or those which are perirenal in origin. 


McLaughlin and Sharpe say the common site of origin is the 
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perirenal fat, but the tumor may arise in the renal capsule, mesen- 
tery, pararectal or retrorectal fat. 

Mayo and Dixon found that 80 per cent of simple retroperi- 
toneal lipoma arose in the abdomen; 20 per cent in the pelvis. 

Von Wahlendorf gives as possible points of origin for retro- 
peritoneal lipoma, the lumbar, perirenal and prevertebral fat, fat 
along the promontory of the sacrum, and fat in the true pelvis. 
In reviewing 132 cases in which the site of origin was mentioned, 
he found 104 (79 per cent) originating above the pelvis; twenty- 
eight (21 per cent) in the pelvis. He grouped these tumors from 
the viewpoint of origin as: (1) from the kidney capsule, 23 per 
cent; (2) from the perirenal and lumbar fat, 35 per cent; (3) 
from the mesentery, 20 per cent; (4) from fat surrounding the 
spine, 4 per cent; (5) from fat in the iliac fossa, 7 per cent; (6) 
from pararectal and retrorectal fat, 5 per cent; (7) various other 
sites in the pelvis, 6 per cent. 

In the six cases collected from the literature, the following 
points of origin were noted: root of mesentery (Lauwers) ; not 
stated (Dalziel); perirenal fat on the right side (Bork); retro- 
peritoneal fat (Neumann); sacral region (Kay) and the root of 
mesentery (Vautrin). In my case the tumor occupied the retro- 
peritoneal area from the region of the lower pole of the kidney 
to the iliac fossa. Although the size of the tumor precluded the 
possibility of stating the exact point of origin, it was nevertheless 
possible to state definitely that it did not originate in the perirenal 
fat. 

It is interesting to note that in the six cases found in the liter- 
ature the diagnosis was recorded as lipoma or lipofibroma. While 
it is true that these cases were reported many years ago before 
careful accurate histologic study of these tumors was the order 
of the day, and also because of the fact that they were reported 
before it was generally recognized that these tumors may contain 
sarcomatous areas, it is interesting to note some of the descriptions 
of the findings at the time of operation or autopsy. 

In the case reported by Dalziel, the tumor at autopsy was found 
to be adherent to the spine on both sides, extending from the sac- 
rum to the crura of the diaphragm. After removal of the tumor, 
“scone-like” masses of fat were seen covering the spine. 
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-In Vautrin’s case there were marked adhesions to the liver, 
stomach and parietal peritoneum. The deep lobes of the tumor 
between the mesenteric veins and the lobes in contact with the 


pancreas, together with the soft friable consistency of the tumor, 
made resection difficult. 


Judging from these vague comments, one is justified in ques- 
tioning whether the cases reported as pure lipoma were in fact 
pure lipoma; and knowing the frequency with which areas of 
malignancy are found when cases of this kind are carefully 
studied in the literature, it is natural to speculate on the possibility 
that some of these cases were of a malignant nature. 


RELATION OF GROWTH TO THE URINARY ORGANS 


As a result of the growth of the retroperitoneal lipoma, second- 
ary changes may occur in the urinary tract which may lead to 
complete destruction of the kidney. Displacement and compression 
of the ureter may result in hydronephrosis. A large retroperiton- 
eal lipoma may envelope the kidney so that pressure atrophy re- 
sults, or the kidney may undergo more or less dilatation due to 
obstruction at the ureteropelvic junction or below that point. 


Not infrequently a retroperitoneal fatty tumor surrounds the 
kidney and its pelvic structures so completely, that the removal of 
the mass necessitates a nephrectomy. This was done in 50 per cent 
of the reported cases, according to the study of McLaughlin and 
Sharpe; and Herman states that nephrectomy is essential in 75 
per cent of the cases of resection of these tumors. However, all 
authors do not find it necessary to resort to nephrectomies as 
often as the previously mentioned authors, and contend that some 
kidneys have been removed unnecessarily. Thus in a series of 
forty-two cases by Pemberton and McCaughan, nephrectomy was 
done only six times. 


Metastases are not common in this group of tumors. Nienhaus 
reports one case of a retroperitoneal liposarcoma with metastases 
to the long bones, spine, mediastinum and pelvic glands. 


SYMPTOMS 


In the majority of reported cases the tumor had caused no 
symptoms until it reached such a size that abdominal swelling was 
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noted, or until it produced pressure symptoms on various organs 
(most usually the digestive or genito-urinary tracts.) 

In the cases I have reviewed in children the typical story of 
progressive abdominal enlargement was noted in all cases, except- 
ing Kay’s, in which there was sudden onset of pain and urinary 
retention (Table I). 

In my case there were no symptoms prior to the discovery of 
the enormous enlargement of the abdomen by the grandmother 
while bathing the child. Curiously enough one week after the 
discovery the child developed severe intestinal disturbances. 


A patient with retroperitoneal lipoma may give the general im- 
pression of having lost weight, but not infrequently the actual 
weight remains the same, or increases, the latter factor being due 
to the capacity of lipomatous tumors to store up fat despite ex- 
treme emaciation on the part of the patient. 

Not infrequently the patient has noted a slowly progressive en- 
largement of the abdomen for years, but, feeling entirely well, has 
not sought medical attention until pressure symptoms occur, when 
destruction of the vital organs has already occurred. Illustrating 
this point is the case reported by McLaughlin and Sharpe in which 
a woman came to the hospital in a semicomatose condition, and 
died ten hours later, her history indicating abdominal enlarge- 
ment covering ten years. At autopsy a lipomyxosarcoma of the 
retroperitoneal space was found to have reduced the right kidney 
by compression to a thin-walled sac, dilated the pelvis of the left 
kidney to such an extent that only a small portion of the kidney 
tissue remained. Both ureters were surrounded by the tumor. 


DIAGNOSIS 


In three of the seven patients reported in this series, a diagnosis 
of tuberculosis peritonitis was made; in one, tumor of the kidney; 
in another, pelvic tumor (sarcoma), and in the sixth case no 
diagnosis was ventured and an exploratory operation was carried 
out. In my case a pre-operative diagnosis of retroperitoneal tumor 
was made. 

A study of the literature regarding retroperitoneal fatty tumors 
shows a mistaken diagnosis prior to operation in the vast majority 
of cases. But it should be remembered that most of the cases 
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reported did not have the benefit of modern methods of urologic 
diagnosis. 

In the problem of diagnosis and differential diagnosis, modern 
urologic diagnosis plays a most important réle from two points 
of view. First, in establishing the fact that the tumor is retro- 
peritoneal and its relationship to the kidney; secondly, in dem- 
onstrating changes in the kidney due to the presence of the tumor, 
and the renal function before operation is undertaken. 

Since the problem concerns itself with the differentiation between 
intra-peritoneal and retroperitoneal tumors, and with renal and 
extrarenal lesions, one or more of the following procedures— 


intravenous, retrograde, lateral and stereoscopic pyelograms, should 
be undertaken. 


In view of the fact that the ureter is so frequently displaced, the 
use of the shadowgraph catheter is most informative. Changes 
in the course of the ureter are most significant, and were present 
in my patient as well as in a similar case seen in an adult. The 
displacement or rotation of the kidney and a normal pyelogram is a 
valuable and additional point of information. Finally, hydrone- 
phrosis, if present, is equally informative. 


TREATMENT 


Radical extirpation constitutes the only possible treatment of 
retroperitoneal lipomatous tumors. Since it is a fact that in most 
cases symptoms are absent until the growth has attained a huge 
size, the operation is necessarily a very difficult one what with 
the adhesions frequently encountered, the close proximity of the 
growth to important structures and to large blood vessels. 


In the case reported in this paper the operation was very easily 
carried out. The entire tumor shelled out just as easily as it oc- 
curs in any lipoma except for adhesions at the upper pole, where 
the tumor was firmly attached to the muscles of the back. The 
results of the operation in this series of cases are given in Table I. 


In some cases, the multilocular nature of these tumors may make 
the removal of all the small projections exceedingly difficult, but 
their removal is most important, since small, overlooked fragments 
may produce massive recurrences. McLaughlin and Sharpe state 
that when all the small projections are not removed, and a second 
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operation is necessary, there is a tendency for the recurrences to 
become increasingly malignant with each operative procedure. 

Various authors are of the opinion that the surgical approach 
depends chiefly on the size of the tumor. The extraperitoneal 
(lumbar) route is preferred where possible, because of the lower 
mortality. This is feasible with smaller tumors. The abdominal 
route, with the advantages of increased visibility and accessibility, 
is the method of choice in case of very large growths. 

Although the advantages of both routes are discussed by vari- 
ous authors, it is interesting to note that the transperitoneal route 
was used in the largest number of cases. Thus in the series (42 
cases) studied by Pemberton and McCaughan, a transperitoneal 
approach was employed in all but four cases. In these four the 
usual loin incision for nephrectomy was done. 

In von Wahlendorf’s series of 113 cases of retroperitoneal lipo- 
mata which came to operation, 105 were operated on by the trans- 
peritoneal and only eight by the extraperitoneal route. Of the 
latter one death resulted, while the operative mortality with the 
transperitoneal route was near 30 per cent. 

In von Wahlendorf’s series of 165 cases, 113 came to operation. 
Twenty-nine died during or at the conclusion of the operation (a 
majority of 25 per cent); sixty (54 per cent) were reported as 
“cured”; nine were unaccounted for; fiftgen (14 per cent) suf- 
fered recurrences. In this series twenty-one (14 per cent) of the 
growths were sarcomatous, and 20 per cent of the remainder were 
“borderline” (doubtfully malignant, doubtfully benign). 

In the series of forty-two cases of retroperitoneal lipoma studied 
by Pemberton and McCaughan there was an operative mortality 
of 19 per cent. Fourteen per cent of the cases diagnosed as benign 
lipomata showed malignant changes at the time of the first opera- 
tion, 28.5 per cent showed recurrences. Eight of these forty-two 
patients were living and well, averaging two to three years after 
operation; two were living with recurrences; seven could not be 
traced, and twenty-seven died postoperative or within three to four 
years after operation. 

The immediate operative mortality is high, due to the frequent 
occurence of shock from hemorrhage (injuries to spleen, liver, 
vena cava, et cetera) and from long operative procedures, while 
among later complications causing death, peritonitis, necrosis of 
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the intestines, phlebitis, pneumonia and pulmonary embolism are 
frequently listed. 


The value of irradiation in the treatment of these tumors is 
problematic, according to Herman, but this means should be em- 
ployed pre-operatively with large tumors, and postoperatively in 
most cases, particularly when the tumors show sarcomatous 
changes, as well as in mixed tumors. Ockuly and Douglas sug- 
gest that cases of retroperitoneal lipomata should receive postopera- 
tive deep roentgen therapy. On the other hand, McLaughlin 
and Sharpe report that in their experience postoperative irradia- 
tion is without beneficial effect. In my case preoperative irradia- 
tion was ineffective in reducing the size of the tumor. 
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SURGERY IN THE HORSESHOE KIDNEY 


GEORGE GILBERT SMITH, M.D. 
Boston, Massachusetts 


Horseshoe kidney, according to various investigators, (Lip- 
shutz and Hoffman, one in 671; Legueu and Papin, one in 500- 
600) is far from being a rare anomaly, but its occurrence in the 
practice of any one urologist is infrequent enough to make it a 
fascinating surgical problem. There are two reasons why this 
anomaly is brought to the attention of the urologist. The first 
and more definite cause of disease is the obstruction to pelvic 
drainage which is brought about by the position of the kidney 
(the lower pole being nearer the spine than normally, and the 
kidney being unrotated); this abnormal position tends to angu- 
late the ureter at its junction with the pelvis. The ureter, further- 
more, is usually lifted forward on the anterior aspect of the lower 
pole; in this position it is subjected to an abnormal degree of 
pressure. These factors lead to hydronephrosis, stone formation 
and persistent infection. At the Mayo Clinic, in the years 1909 
to 1931, sixty-eight cases of horseshoe kidney were found at oper- 
ation. In fifty of these, calculi were present in twenty-nine, 
hydronephrosis in seventeen, pyonephrosis in seven. 

The second cause of symptoms is the pressure exerted upon the 
aorta and vena cava by the isthmus of the fused kidneys. 
Gutierrez,* in his excellent monograph on Horseshoe Kidney 
(1934), credits Morgagni with the recognition of the symptoma- 
tology produced by the pressure of the isthmus. Rayer, in 1837, 
described extreme instances illustrating the pronounced effect of 
this pressure; aortic aneurism, cardiac hypertrophy and thrombosis 
of the iliac veins were observed. Martinow, in 1909, was the 
first to divide the isthmus in order to separate the two kidneys, 
although heminephrectomy had, been done previous to that date 
by Albarran. Rovsing, in 1911, described a technic for division 
of the isthmus, his method being a _ transperitoneal approach. 
Baker and Colston,’ in an article published in 1936, state that 
Papin, in 1922, was the first surgeon to divide the isthmus by the 
extraperitoneal route. They found in the literature twenty-four 
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cases done previous to 1936, of which nine are in the American 
literature. 


To Gutierrez must be given credit for presenting a well-round- 
ed picture of the symptom-complex caused by the pressure of the 
isthmus upon the aorta and vena cava. The three main groups 
of symptoms he describes as (a) abdominal pain about the epigas- 
tric or umbilical region, (b) a history of chronic constipation 


Fig. 1. Horseshoe kidney in a girl Fig. 2. Same patient seven years 
of eleven. later. 


sometimes associated with gastrointestinal disorders and (c) uri- 
nary disturbances with early signs of chronic nephritis. These 
symptoms he found in twenty-four of the twenty-five patients in 
his series. How certain it is that one or all of these symptoms 
will develop in all cases of horseshoe kidney remains to be proved, 
but probably never will be, since the malformation, if it does not 
cause symptoms, often escapes discovery. If the probability that 
they will develop is strong, it would be advisable to bisect the 
isthmus in all young people in whom the anomaly is discovered, 
but I doubt if most urologists would favor that course. Walters 
and Priestley,*° for example, say that nothing can be gained by 
separating fused kidneys if they are symptomless. 

My purpose in presenting a small group of cases of which all 
but one have come under my observation, is to try to estimate the 
need for bisection. I shall not attempt to summarize the literature, 
to describe the embryologic and pathologic characteristics of horse- 
shoe kidney, or to recapitulate the various types of anomaly which 
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have been discovered. These facts are in the literature, many of 
the articles having been presented before this association. 


This series comprises eight cases; I shall summarize them briefly. 
Two patients were not operated upon. 


Case 1—A girl of eleven was seen first in 1931. Five years and 
again three years before that date she had had attacks of right pyelitis. 
The first attack cleared up after tonsillectomy, the second after ap- 


Fig. 3. Horseshoe kidney in a preg- 


Fig. 4. Same patient five years la- 
nant woman. 


ter. 

pendectomy. For three weeks before I saw her she had had fever, 
chills and nausea. She had frequency of urination but no pain. Her 
blood pressure was 124/80, her bladder urine free from infection, her 
phthalein output was 55 per cent the first hour, 20 per cent the second. 
There was tenderness in both flanks. An intravenous pyelogram 
showed the typical features of horseshoe kidney (Fig. 1). 


The patient was seen last in July, 1938. Her health had been 
excellent. The blood pressure was 138/60. The urine was normal. 
On abdominal palpation the isthmus was not palpable. Intravenous 


pyelograms showed no change from those made at previous examina- 
tions (Fig. 2). 


Case 2.—This woman, thirty-one years of age, was not under my 
care but was seen in consultation by the Urological Service at the 
Massachusetts General Hospital. In 1934, when pregnant, she was in 
the hospital with bilateral pyelitis. She entered the hospital four or 
five times for pelvic lavage; was successfully delivered and has had no 
urinary trouble since (Fig. 3). She entered the hospital again in April, 
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1939, because of a vaginal endometriosis. Her urine was normal, 
renal function good and intravenous pyelograms were as shown in 
Figure 4. Her bowels are regular and she has no pain on bending 
forward or backward. 


Case 3.—A refrigeration engineer, thirty-six years of age, was seen 
in November, 1928, because of pain in the left sacro-iliac region and 
hematuria. For a year he had felt tired and weak. Except for a 
few bacteria in a freshly voided specimen, his urine was normal. 
Radiographs showed a shadow in the region of the upper left ureter ; 
a catheter was passed to the left renal pelvis without meeting ob- 
struction ; the shadow was obscured by a left pyelogram and some of 
the calices appeared to be mesial to the ureteral catheter. The 
patient did not return after the making of the pyelogram. 

In January, 1936, he entered the Baker Memorial Hospital with a 
history of five days’ complete anuria. Stones were demonstrated in 
both kidneys; both ureters were catheterized and clear urine under 
pressure was obtained from the right. The right catheter was left 
in place but did not drain well. A pyelogram with 7 c.c. of fluid did 
not outline the kidney pelvis. January 22, 1936, the right kidney 
was operated upon and its lower pole found to be continued across 
the midline. The pelvis was anterior to the kidney; it was opened, 
a stone removed and a nephrostomy tube drawn through the cortex 
into the pelvis. On February 14, 1936, the left kidney, which had 
been proved to be functionless, was removed. One artery was found 
extending across the isthmus from right to left. 

As a proteus infection had developed in the right kidney, the neph- 
rostomy tube, which had been removed and cleaned several times, was 
left in place and finally removed on May 12. The patient meanwhile 
had been about his business; he kept the nephrostomy catheter closed 
but irrigated his kidney with potassium permanganate daily. On April 
15 he passed three small stones, and later radiographs showed the kid- 
ney to be free from stone. His urine has remained acid and free from 
pus for the three years since he was operated upon. 


Case 4.—A physical instructor, thirty-two years of age, was seen 
on May 15, 1933. His chief complaint was of pain in the lower back 
of three months’ duration. There were no urinary symptoms. On 
abdominal examination one could feel in the left upper quadrant a 
mass 8 to 10 inches thick which moved freely with respiration. It 
was firm but not hard and upon palpation it gave a crackling sensa- 
tion. The urine contained pus. At cystoscopy the bladder mucosa 
appeared to be slightly reddened. The right ureter was catheterized 
easily ; there was a hydronephrotic drip from the catheter; 10 c.c. 
were aspirated. The phthalein output was 25 per cent in ten minutes 
after the color first appeared. On the left the catheter would not 
pass more than 2 centimeters. No urine was obtained. The right 
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pyelogram showed the typical picture of a non-rotated pelvis, with 
the lower calices pointing towards the spine. The calices were blunted 
but the pelvis was not dilated (Fig. 5). On May 16, 1933, a left 
nephrectomy was done. No pedicle was found; the kidney consisted 
of a large multilocular, calcified cyst (Fig. 6). The ureter came off 
the anterior surface of the cyst and passed downward over the isthmus 
which joined the two kidneys. 


Fig. 5. Case 4. Horseshoe kidney, Fig. 6. Calcified cyst removed from 
with infection in the right pelvis. The Case 4. 
left side has been transformed into a 
large, calcified cyst. 


As this patient did not live in Massachusetts he was not followed 
closely, but a report four and a half years later stated that he was 
in excellent health and working every day. 


Case 5.—A laborer of forty-nine years entered the Massachusetts 
General Hospital March 18, 1935, with the story that six months 
before, he began to have pain in the small of the back, on both sides, 
most marked when he bent forward. It was relieved when he lay 
down. For five months he had had chills and fever; his urine was 
foul and he had dysuria. There had been no nausea; his bowels 
were regular. In 1912 he had had gonorrhea and syphilis. In 1931 
he had had a right sided paralysis which cleared up following malaria 
treatment. Urologic studies showed a horseshoe kidney, with marked 
hydronephrosis of the right pelvis; blood pressure was 100/66 
(Fig. 7). 
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On March 26, 1935, the right kidney was exposed through an 
incision extending from the costovertebral angle forward and slightly 
downward. A thin-walled pelvis holding approximately 2 ounces 
was found; the ureter left the pelvis at an acute angle and seemed 
constricted at the uretero-pelvic junction. The isthmus was divided 
and a Heinecke-Mikulicz plastic was done on the uretero-pelvic junc- 
tion. A nephrostomy tube was drawn into the pelvis through the 


Fig. 7. Case 5. Horseshoe kidney with 
hydronephrosis of the right half. 


cortex, and was left in place for four weeks. At discharge on May 
7 the renal fistula was still open and a pyelogram showed a tremendous 
hydronephrosis. 

Apparently the fistula closed, as no mention of it was made when 
the patient returned three years later because of a gastric ulcer. Pos- 
terior gastro-enterostomy was done. The urologic service was not 
informed of his return to the hospital; urinalysis during. his hospital 


stay showed from two to many white blood cells at several different 
examinations. 


Case 6.—A floor girl in a candy factory, aged eighteen, entered the 
Massachusetts General Hospital May 1, 1936, with the complaint of 
pain in the right lower quadrant of the abdomen of five years’ dura- 
tion. Six years before, she had had an appendectomy. The attacks 
of abdominal pain were occasionally spontaneous but were usually 
brought on by stooping forward to pick up something. They usually 
preceded her menses. Two months preceding entry an attack of 
pain was accompanied by chills and fever. There were no urinary 
symptoms and no vomiting ; her bowels were regular. An intravenous 
pyelogram showed a horseshoe kidney with bilateral hydronephrosis 
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(Fig. 8). She was discharged from the hopsital with the diagnosis 
of probable psychoneurosis. 

In January, 1937, she again entered the hospital. For six months 
she had been miserable; shortly before entrance the pain had become 
much more severe; she had vomited, was very constipated and had 
two attacks of fever. Her pain was at times on the right, at times 
on the left, and was relieved by lying down. Urinary frequency had 


Fig. 8. Case 6. Horseshoe kidney. Fig. 9. Same patient after bisection 
of the isthmus. 


developed. Examination showed only a mass in the epigastrium. The 
urine was not infected; blood pressure was 120/64. On March 12, 
1937, through a left oblique kidney incision, the left kidney was cut 
down upon; the isthmus was exposed until the right pelvis and ureter 
could be seen. Both ureters lay anterior to the isthmus. The isthmus . 
was divided at its narrowest portion; two arteries extending from 
right to left were divided. A left nephropexy was done. 

Following operation a right pyelonephritis developed but was con- 
trolled with mandelic acid. The urine again became sterile. After 
her discharge from the hospital on May 3, the patient developed a 
mild bronchiectasis which has persisted. Intravenous pyelograms made 
in February, 1938, and in January, 1939, showed a gradual return of 
the renal pelves to their normal axes (Fig. 9). The calices on the 
left continued to show some dilatation, but the urine remained free 
from infection. The pain in the right lower quadrant was still present 
in January, 1939. 


Case 7.—A house painter of thirty-five entered the Massachusetts 
General Hospital February 21, 1939. His chief complaint was of a 
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dull pain in the legs when walking fast, which he had noticed for five 
months. He also complained of an occasional ache in the right flank. 
He had no urinary symptoms and his bowels were regular. 
Twenty-six years ago he had his appendix removed; twelve years 
ago a stone was removed from the left kidney. One and a half years 
ago he had an attack of pain in the right kidney region and thinks 
he passed a stone. His blood pressure was 130/82; non-protein nitro- 


Fig. 10. Case 7. Bilateral stone in Fig. 11. Case 8. Horseshoe kidney 
a horseshoe kidney. Retrograde. with stone in the left pelvis. 


gen 23 mg. per cent. Pyelograms showed bilateral calculi and bilat- 
eral hydronephrosis. The urines obtained at cystoscopy showed no 
bacterial growth. On March 2, 1939, the right kidney was exposed 
through a slightly transverse oblique kidney incision. The isthmus 
was divided without much bleeding, although a group of small ves- 
sels extending along the upper edge required ligation. The pelvis 
was opened and a calculus removed; this consisted chiefly of oxalates. 
‘ Two small stones in the upper pole could not be located by palpation 
through the pelvic incision. This incision was closed with interrupted 
catgut sutures. The lower pole of the right kidney was then drawn 
outward and sutured to the fascia over the erector spine muscle, in 
order to allow the ureter to lie mesial to the lower pole. 

The patient was discharged from the hospital in good condition 
except for a urinary infection for which he is still under treatment. 


Case 8.—A gasoline station attendant, aged thirty, entered the Baker 
Memorial Hospital February 16, 1939, because of attacks of pain in the 
left side of the abdomen. These attacks had been noticed only for the 
past two months. Three days before entrance he had an attack of 
severe suprapubic pain which required morphia. His general health 
was excellent; he had had no operations or severe illnesses. Upon 
being questioned as to whether he had abdominal pain on bending, 
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he said that he had noticed pain in the umbilical region whenever 
he leaned over an automobile engine. 

Urologic study showed the deformity typical of horseshoe kidney. 
The left pelvis was moderately dilated and contained a calculus 4 cm. 
in diameter (Fig. 11). The urine was uninfected. 

On February 20, 1939, the left kidney was exposed, the isthmus 
divided and the stone removed from the anterior surface of the pel- 
vis. A nephropexy was done to fix the kidney with its longitudinal 
axis parallel with the spine. In this patient there was also a group of 
small vessels extending from the right kidney to the left along the 
upper border of the isthmus. He was discharged from the hospital 
on March 9. On March 23 he reported, saying he felt very well; 
his urine was clear, pH 5.5 and showed no albumin and only four 
to six leukocytes per field. An intravenous pyelogram taken March 
31 showed only a slight fulness of the left pelvis. 


DISCUSSION 


A review of these cases shows a group of individuals whose ages 
ranged from eighteen to forty-nine; all but two were less than 
forty years of age. Two were not operated upon as they showed 
no indication of renal disease except slight hydronephrosis. Both 
had recovered from urinary infections, a fact which indicates ade- 
quate pelvic drainage. One patient had a left nephrectomy be- 
cause of a calcified hydronephrosis; the right kidney showed 
blunting of calices but no dilatation of the pelvis. 


Three patients were operated upon because of renal stone; in 
two the stones were bilateral. Hydronephrosis was present in all 
of the five stone-bearing kidneys, but whether the stone caused 
the hydronephrosis or vice versa cannot be proved. Certainly the 
stones were obstructive in the patient with anuria. 


In one patient a definite hydronephrosis with infection was the 
indication for surgery.; in this patient a plastic operation upon the 
ureteropelvic junction was done. In the other patient with hy- 
dronephrosis, division of the isthmus was done because of per- 
sistent pain in the right lower quadrant of the abdomen. The 
pain was not relieved. In only two of the eight patients was 
infection present, although two others had had pyelitis in the 
past. In seven the blood pressure was normal, in one (a man 
of forty-nine) it was slightly elevated. Only one patient—the 
girl of eighteen with lower right quadrant pain—was constipated. 
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The symptom-complex described by Gutierrez, caused by pres- 
sure of the isthmus upon the great vessels, was not clearly demon- 
strated in any of these patients. One man complained of pain in 
his legs after walking fast, which might have been due to an ob- 
struction to circulation. Another had noticed abdominal pain 
whenever he leaned forward over an automobile engine. In the 
other patients there was nothing in the history to suggest that the 
pressure of the isthmus was productive of pain. 

The writer is inclined to agree with Walters and Priestley,” 
who say that nothing is to be gained by operating on a symptomless 
fused kidney. We should bear in mind, however, the possibility 
that a horseshoe kidney may cause symptoms which are not direct- 
ly referable to the urinary tract. Certainly operation should be 
considered if there exists a marked hydronephrosis, or dilatation of 
the pelvis which shows appreciable increase in repeated pyelograms. 
Probably all patients with horseshoe kidney should have intrave- 
nous pyelograms every year or two, or until a period of observa- 
tion extending over a number of years has demonstrated that 
progressive renal damage is not taking place. 

The technic of operations upon horseshoe kidneys has been 
thoroughly described by C. H. Mayo,’ Foley,? Baker and Colston,* 
Rathbun,*® Kinard,® Jeck,> Stevens and many others. It is now 
generally agreed that the extraperitoneal approach is best. The 
incision which we have employed extends from the costovertebral 
angle forward and downward; the anterior end is carried more 
transversely and farther toward the midline than the usual kidney 
incision. In all instances when the operation is being done be- 
cause of stone or hydronephrosis, it would appear advisable to 
divide the isthmus before removing the stone or doing a plastic 
operation upon the pelvis; the kidney is thereby mobilized and 
made more easy of access. 

Division of the isthmus has been simple in all of the cases de- 
scribed in this paper. Stay sutures may be passed through the 
isthmus on the farther side of the projected incision, or the isthmus 
may be grasped in a right angle clamp. In several of our cases, 
a small artery and vein extended from right to left along the 
upper border of the isthmus. One must bear in mind the possi- 
bility that both kidneys may be supplied by a single artery rising 
from the aorta and sending branches in both directions. This con- 
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dition was found by Robinson® in thirteen per cent of sixty cases. 
It would seem advisable therefore to examine the blood supply 
before cutting the isthmus. 

The most direct approach to the pelvis, of course, is through its 
anterior surface. These observations concern the typical horse- 
shoe kidney in which the lower poles are united. All varieties of 
union have been reported; Gordon-Taylor,® in 1936, reported the 
sixteenth case of kidneys fused at the upper pole. The operative 
technic will have to be altered to suit the condition present. Care- 
ful pre-operative study should acquaint the operator beforehand 
with the particular type of anomaly with which he has to deal. 


SUMMARY 


Eight cases of horseshoe kidney are reported, of which two 
patients were not operated upon; two had left nephrectomies for 
hydronephrosis; three had pyelolithotomies; four had division of 
the isthmus. 

Symptoms of pressure by the isthmus upon the great vessels were 
present in two patients. The need for investigation of the blood 
supply before proceeding to divide the isthmus is emphasized. 

Division of the isthmus in patients who show no signs or symp- 
toms of pressure upon the great vessels is not advised, but such 
patients should have repeated intravenous pyelograms over a period 
of years to insure against the development of renal damage. If 
such patients develop stones or hydronephrosis, the isthmus should 
be divided when the stone or hydronephrosis is operated upon. 
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DISCUSSION 


Dr. WixtiaM F. Braascu (Rochester): Since the advent of 
excretory urography renal fusion is being found much more fre- 
quently than formerly. In fact, only recently, I reported something 
like fifty or sixty cases that have been observed at the Clinic dur- 
ing the last few years. Most of these cases were recognized in the 
course of routine excretory urography. In the majority of these 
cases there was no pain which was caused by uncomplicated renal 
fusion. I agree with Dr. Smith’s observation that unless there is 
definite evidence of some complication with horseshoe kidney, it is 
best not to operate. Although it is probable that in some cases pain 
may be caused by pressure on the blood vessels or on the pedicle as 
the result of their anomalous relationship, it occurs but seldom and 
it is difficult to prove. Unless there is some complication present, 
such as impaired renal drainage, lithiasis or cortical infection, the 
advisability of surgery is questionable. 

It may be very difficult to determine the existence of delayed 
renal drainage. Pyelectasis of moderate degree is often visible in 
the urogram on one or both sides of a fused kidney in patients who 
never have had any pain whatever. It may be difficult to determine 
whether there is actual urinary stasis. The best way is by means 
of the delayed urogram. If there is evidence of stasis in the ten 
and twenty minutes delayed film, operation may be justified, pro- 
viding there are symptoms suggestive of obstruction. 

Dr. Shoemaker recently reviewed some forty specimens of fused 
kidney found at autopsy at the Clinic. Pyelectasis of moderate de- 
gree was observed in ten cases of this group, without any history of 
renal pain. No evidence of obstruction in the ureter or the bladder 
was noted. Pyelectasis, grade 1 or 2, is often observed clinically 
in cases with renal fusion without any evidence of obstruction. It 
would seem probable that in some cases it is a congenital anomaly 
and may be of no clinical significance. The complication with renal 
fusion most often observed is renal lithiasis. 


Dr. WiLiiaAM C. QuinBy (Boston): I am much interested in 
Dr. Smith’s communication, apropos of which I wish to report a 
recent case with interesting symptoms. 
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An active girl of about twenty years, studying to be a nurse, 
found that after she played basketball, went swimming or took other 
forms of strenuous exercise, there would follow a crisis of acute 
abdominal pain, nausea and vomiting, without fever. After a half 
day or so the pain would leave and she would be well. This had 
occurred four or five times, and as a result of the first or second 
attack her appendix was removed without relief. Following fur- 
ther investigation it was demonstrated that she had a horseshoe kid- 
ney with the pelvis on the right side markedly dilated; but as Dr. 
Braasch has just emphasized, it is impossible to say whether dilata- 
tion is an artefact coming as a result of obstruction later or due to 
the fact that this is the form in which the pelvis has been developed 
since birth. 

At operation, the right half of the kidney was found to bear a 
double pelvis. The ureter extended upward from the bladder as 
far as the isthmus or just to the right side of the isthmus, where it 
branched and apparently drained the lower pelvis properly with- 
out obstruction. The continuation of the ureter, however, which 
served to drain the upper anomalous pelvis was markedly obstructed 
by an anomalous vein. This vein was severed, with very definite 
evidence of relief of ureteral peristalsis. 

The patient has had no pain since, but operation has been too 
recent to give you the final result. 

I make this report because it seems to me in these patients with 
horseshoe kidney and pain, the determination as to what the pain 
is caused by is rather difficult. If there are stones present, it is self- 
evident; the pain is in all probability of obstructive character. If, 
however, there is some other cause of ureteral obstruction, possibly 
in an analogous manner to the obstruction caused by an anomalous 
artery in a non-fused kidney, it may be possible to explain the pain 
on that basis. As Dr. Smith said, these patients offer fascinating 
diagnostic problems. 


Dr. GeorGE F. CaniLt (New York): Two points in Dr. Bar- 
ney’s paper might be elaborated upon, namely, those in relation to 
extrarenal “hypernephromas.” First, the term “hypernephroma’”’ 
has been applied to growths of a definite gross and microscopic ap- 
pearance. These definitely and frequently occur in the kidney and 
they have been reported as a rare occurrence in the adrenal and in 
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adrenal rests. These adrenal rests are found in the retroperitoneal 
tissues anywhere from the adrenal to the testes or ovary. It has 
been suggested that these adrenal rests or Marchand bodies are 
teased or dragged portions of the adrenal cortex, caused by descent 
of the gonads. The recent work of Zwemer and others has shown 
that the adrenal cortex is apparently constantly growing new cells 
and replacing older ones. The new cells, beginning near the capsule, 
gradually change their shape and appearance and end as granular 
reticulate cells of the inner layer. Some of the cells during this 
process are thought to be active in secreting hormone, while others 
are inactive. Thus, there will or will not be a hormonal elaborating 
tumor, depending upon what stage in cell development an anaplastic 
growth occurs. A similar process is seen in tumors of the adrenal 
medulla or in the sympathetic ganglia. Here you have tumors of 
the blastema cells and then the division into fibrillar cells and the 
cellular or pleochrome tumors. The fibrillar cells have no recog- 
nizable hormonal secretion while the pleochrome tumor elaborates 
an excess of epinephrine. The attention of Dr. Barney is called 
to an article in Surgery, Gynecology and Obstetrics, February 15, 
1936, in which we reported a tumor in a female patient without 
demonstrable hormonal changes. This tumor had the gross and 
microscopic appearance of a hypernephroma. There was also an 
autopsy report of a similar finding in a male patient. In addition, I 
know of two unreported cases of Dr. J. Bentley Squier in which 
tumors were removed and both were characteristic of hyperne- 
phroma. One was in the outer portion of the renal fatty capsule 
and the other in the broad ligament. Both were thought to be in 
adrenal rests. All of these were extra-renal “hypernephromas.” 


The second point which might bear discussion is the occurrence 
of calcification in renal tumors. In a careful review of the roent- 
genograms of all the renal tumors which occurred in cases in the 
Squier Clinic, calcification shadows have occurred in the tumor in 
22 per cent of the cases. Since roentgenograms have improved, the 
findings have increased in frequency. The first published discussion 
of renal calcification was in a paper covering renal tumors by Dr. 
Braasch. At that time, based on results from the Mayo Clinic, he 
thought calcification gave a rather favorable prognosis. However, a 
review of our reported cases led us to the opposite conclusion: a bad 
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prognosis. A study of large numbers of tumors with calcification 
will show more conclusively whether calcification of the tumor has 
or has not any special effect upon the prognosis. The calcification 
apparently is a secondary occurrence to necrosis or hemorrhage. We 
have found also that calcification has been a valuable sign in differ- 
entiating solitary cysts from round tumors, depending upon the 
appearance of the calcified deposits. 


Dr. Davin W. MacKenzie (Montreal): I should like to report 
a case of Wilms’ tumor of the renal capsule in a child ten years of 
age. The tumor was greatly reduced by deep x-ray therapy and 
later removed, showing typical Wilms’ tumor with still active malig- 
nant cells. 

This patient did very well for about a year, then developed me- 
tastases and passed away. 

Of perhaps more interest is a case of neuroblastoma of the right 
kidney, in a child of one year and eight months, with involvement 
of adrenal and retroperitoneal glands. There were metastases to the 
skull and the right humerus. This patient surprised us by being 
extremely sensitive to x-ray therapy. The tumor was removed 
though many glands were left retroperitoneally. Both metastases 
and, as far as can be distinguished, the abdominal masses disap- 
peared with the x-ray treatment. 

This child is in very good condition today, ten months follow- 
ing operation, but there is still a suggestion of a rounded mass in 
the right side of the abdomen. 

The classification of renal tumors still requires more simplicity 
and uniformity. 

Coming to horseshoe kidneys, probably the cause for the great 
increase in the literature, after all, is due to intravenous pyelog- 
raphy. Like many others, I also have been surprised at the large 


percentage of these cases that have very little evidence of hydro- 
nephrosis. 


Dr. LEon HERMAN (Philadelphia): The fact that Dr. Smith’s 
patient experienced pain on bending forward is interesting. It 
will be recalled that Rovsing’s sign comprises pain experienced when 
the patient bends backward and thus puts the isthmus of the horse- 
shoe kidney on the stretch. In reference to Dr. Barney’s collection 
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of extrarenal hypernephromata, I would like to call attention to a 
very large specimen removed successfully by us from a male Italian, 
aged forty-two. This patient was admitted to the medical depart- 
ment of the Pennsylvania Hospital one year before his admission 
to the urological department. On his first admission, having re- 
fused operation, he was given deep x-ray therapy which had no 
appreciable effect. On admission to our service, there were no 
signs of endocrine disturbance or, in fact, other complaints except 
bulging in the loin. The neoplasm which apparently originated from 
the suprarenal cortex had pushed the kidney into the false bony 
pelvis where it lay in a transverse position. The huge tumor ex- 
tended to the nipple line. The kidney was normal in function and 
uninfected. The tumor, which weighed 3,180 gms. and measured 
25x17x11 cms., together with the kidney was removed through an 
ordinary loin incision with surprising ease. The kidney and tumor 
were separate, but the former had suffered a slight degree of pres- 
sure atrophy. A noteworthy feature was the small blood supply of 
the tumor which apparently came from the renal artery. In any 
event, ligation of the latter completely controlled the hemorrhage. 


Dr. Epwarp L. Keyes (New York): I have once divided the 
isthmus of a horseshoe kidney for the relief of pressure pain. The 
operation was performed in 1926. The patient remains well today, 
thirteen years after operation. 


Dr. Georce R. LivERMoRE (Memphis): I would like to report 
the final chapter in the case of lipo-fibro-myxoma that was on the 
program of this Association last year. This patient, a woman aged 
sixty, noted a mass in her left loin in September, 1937. She was 
operated on at once and a large retroperitoneal tumor, a lipo-fibro- 
myxoma, was removed. The pathologist stated that in the myxo- 
matous tissue he found an area which he thought was hyper- 
nephroma. 


Five months later there was a recurrence of the growth, the size 
of an orange, in the lower angle of the scar. Despite deep x-ray 
therapy, it increased rapidly in size, the patient became cachectic and 
died seventeen months after her tumor was first discovered and re- 
moved. 
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Dr. Austin I. Dopson (Richmond, Va.): I believe with Dr. 
Smith that if any operation has to be done upon a horseshoe kidney 
it is well to divide the isthmus. I wish to demonstrate and report a 
case in which this division was rather forced upon me and perhaps 
if I had done it before it might have saved the necessity of a 
second operation. 

This young man came complaining of hematuria and pain, and 
on examination a small stone was found in the left pelvis of a 
horseshoe kidney. There was marked dilatation of the pelvis and 
poor drainage, as indicated by a very much delayed emptying time. 

At the first operation we resected that outlined area from the 
pelvis below the ureter with the mistaken idea that closing in this 
manner would improve the drainage of the kidney. He did fairly 
well for two or three months and then began to pass blood. 

(Slide) He returned in about twelve months with three stones in 
the pelvis of the kidney. At this time, we exposed the kidney 
through the same incision and found the peritoneum very adherent 
to the entire pelvis, so much so that it almost seemed to be incorpor- 
ated in it, and in attempting to separate the peritoneum from the kid- 
ney pelvis I tore into the pelvis at the lower angle and tore a vein. 
(Slide) You see where I ligated it, and of course removed the 
stones, and while I was deciding what to do next all the portion, as 
you see outlined, became black. (Slide) This picture shows the su- 
tures applied there before cutting the isthmus and the capsule 
stripped back. This darkened portion of the kidney was removed, 
and that shows the stump and the sutures put in for closure of the 
proximal stump. 

(Slide) That is the drainage and final closure. The pyelogram 
on this patient showed, before any operation, very poor drainage, 
as indicated by delayed roentgenograms, and following the last 
operation complete and perfect drainage from that kidney, with 
very good function. 


Dr. J. DELLINGER BaRNEyY (Boston): I am going to change 
the title of my paper to “A Preliminary Report.” (Laughter) 

I thank you gentlemen for calling my attention to the articles you 
say are reported, I don’t know whether under the name of hyper- 
nephroma or not, but I didn’t see them or recognize them as such. 
I am very much interested. At any rate it is a rare condition. We 
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must perhaps be on the lookout for them more than we have been 
in the past. 

I think Dr. Kretschmer, if he were here, might touch more or 
less upon the subject that I tried to review so inadequately, be- 
cause in a good many of the articles it is mentioned that the lipo- 
mata of the kidney originate from adrenal rests. 


Dr. GeorGE G. SmitH (Boston): Just a word about diagnosis, 
the question of this having been raised. I was rather surprised to 
have a patient the other day who showed a right kidney which was 
urotated so that it looked absolutely like half of a horseshoe kidney. 
Dr. Mintz, who was looking at it with me, said, “Dr. Braasch has 
a picture just like that in his book.” Before that I had believed 
that all cases with the calices turned inward toward the spine were 
almost certainly horseshoe kidneys. So that criterion of diagnosis 
cannot be accepted wholeheartedly. I agree with Dr. Quinby, who 
said that it is difficult to be sure what the cause of pain is. 





TREATMENT OF SOLITARY CYST OF THE KIDNEY 
BY ASPIRATION 


ARCHIE L. DEAN, M.D. 
From the Department of Urology, the Memorial Hospital, New York City 


The purpose of this paper is to describe a new method of treat- 
ing solitary cyst of the kidney. The procedure is a minor one, 
hospitalization of the patient is unnecessary, the symptoms have 
been completely relieved in all cases, no complications have been 
observed, and, as yet, there have been no re-accumulations of fluid 
after a single treatment. 

For the past five years it has been the writer’s practice to con- 
firm the urologic and roentgenologic evidence of renal tumor in 
the adult by microscopic examinations of material aspirated from 
the suspected kidneys. The diagnostic advantages of this procedure 
will not be emphasized at this time but the fact that approximately 
150 kidney aspirations have been done without evidence of harm 
to any patient suggests that, if carefully performed, the measure 
is relatively safe. That a solitary cyst of the kidney could be suc- 
cessfully treated by the same technic was first discovered acci- 
dentally in a patient in whom a tumor was suspected. When the 
long-standing symptoms of this woman were quickly and com- 
pletely relieved by withdrawing 120 cubic centimeters of fluid and 
she walked from the clinic a few minutes later in perfect comfort, 
the possible advantages of treating solitary renal cysts by aspi- 
ration rather than major surgery were striking. When observa- 
tion of this patient for several months showed no unforeseen com- 
plications and there was no apparent recurrence, it was thought that 
aspiration might be justified for the serious treatment of solitary 
renal cysts. Now, three and one-half years later, after good re- 
sults with fifteen patients, the method seems worth recommending. 
About one-half of this group were treated by the writer, the re- 
mainder were treated by associates to whom the method Had been 
described. eed 

It should be understood that aspiration of kidtieysétp obtain 
material for a microscopic examination or for evaddating, solitary 
cysts is no substitute for a complete urologic study. In fact aspi- 
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ration should be performed only after the pyelogram shows an 
abnormality, the exact nature of which aspiration may disclose. 

To aspirate a kidney the patient should be prone on an exam- 
ining table with a pillow under the abdomen. If the patient is 
thin the kidney is steadied better when the pillow is folded. The 
skin is prepared as for a surgical operation with half-strength tinc- 
ture of iodine which is not removed. The field should extend 
from the lower ribs to the iliac crest and from the vertebral 
column well out to the posterior axillary line. Wéith the patient’s 
roentgenogram in a conveniently placed viewing box one locates 
the point on the film which appears to be the center of the lesion. 
Using a sterile millimeter scale the distance of this point on the 
film is carefully measured from at least two constant bony land- 
marks. The lateral measurement usually is made from the spine 
of the nearest lumbar vertebra while the vertical measurement may 
conveniently be taken from the posterior crest of the ilium or the 
twelfth rib. These measurements are then transferred to the field 
prepared on the patient. Lines of the correct length are drawn 
on the skin from the same bony landmarks with applicators wet 
with alcohol. The lines should intersect above the point to be 
aspirated. At this point the skin and subcutaneous tissues are in- 
filtrated with 1 per cent procaine solution. 

The aspirating needles are of 18 gauge, 20 centimeters long with 
points of a moderate bevel. They are fitted with obturators. The 
needle is held vertical to the skin and is slowly inserted in the an- 
esthetized wheal. As the needle passes through muscle and fat 
resistance is moderate and uniform. Occasionally one can feel 
the point puncture the fibrous capsule. When the outer end of 
the needle moves with the patient’s respiration the needle is in 
the kidney or close to it. The obturator is now withdrawn, a 
tightly fitting syringe is attached to the needle and negative pres- 
sure is exerted. If fat enters the needle, the kidney has not been 
reached. When cystic fluid is aspirated the needle should be slowly 
pressed farther until the flow stops and then carefully withdrawn 
until the flow is resumed. It should be held in this position until 
the cyst has been completely evacuated, otherwise the proximal wall 
of the partially emptied cyst may retract from the end of the needle. 
When no more fluid can be removed the needle is withdrawn and 
a sterile dressing is placed over the wound. 
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The smallest cyst treated in this way contained 20 cubic centi- 
meters of fluid. It was found by accident since it caused no symp- 
toms and it was aspirated in order to learn whether an area as 
small as 1.5 centimeters in diameter could be accurately located 
with a needle. The first attempt was successful. From the larg- 
est cyst in this series 475 cubic centimeters were aspirated. The 
majority of the cysts contained clear, amber colored fluid which 


Fig. 4. Retrograde pyelogram, Fig. 5. Excretory urogram of the 
showing a large cyst of the right kid- same kidney as in Figure 4 made the 
ney with displacement of the organ. day following aspiration of the cyst 


and removal of 475 cubic centimeters 
of fluid. 


was analzed in most cases. As yet, none of these cysts has re- 
curred, although the longest period of observation has been only 
three and one-half years. The contents of two cysts was bloody. 
No greater difficulty was noted in their evacuation and neither has 
refilled within a year. This point is mentioned because it is 
thought, perhaps correctly, that blood cysts of the kidney promptly 
re-form after drainage by scalpel incision. However, since tumors 
are so frequently associated with cysts which contain blood, treat- 
ment by aspiration is not recommended in these cases. 
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The complete disappearance of all symptoms after the cysts were 
aspirated has been encouraging. Pain, the complaint of practically 
all the patients, disappeared as the fluid was withdrawn. In one 
kidney before treatment no function could be detected by excretory 
urograms or after ureteral catheterization. Shortly following as- 
piration the function became normal. The patient from whom 
475 cubic centimeters of fluid was removed had been told twenty 
years previously that he had a renal cyst. For many years in this 
kidney there had been a troublesome colon bacillus infection which 
periodically caused chills and fever. The infection had resisted 
all medication including sulfanilamide and the patient persistently 
refused an operation. After aspiration of the cyst the infection 
continued for a month but it then disappeared after six days of 
sulfanilamide therapy. Several of the patients could be classified 
as distinctly poor operative risks but aspiration gave none of them 
unpleasant reactions. 

It is suggested, on the basis of this small series of cases, that 
aspiration merits a trial in the treatment of solitary cysts of the 
kidney. 








RENAL COUNTERBALANCE IN PREGNANCY 


E. GRANVILLE CRABTREE, M.D. 


From the Urological Service of the Boston Lying-in Hospital, 
Boston, Massachusetts 

Renal counterbalance (Hinman‘*) is defined as the anatomic and 
functional readjustment between the less injured or uninjured kid- 
neys or portions of kidneys in the performance of the total work 
required. It may occur in portions of the same kidney, but is 
primarily concerned with the fact that the renal mass is divided 
into two approximately equal portions, one of which suffers im- 
pairment of its working ability. Injury, obstruction, and infection 
are the common causes of renal impairment. It is a law of the 
physiology of the kidneys that excretion adequate for the body 
needs must go on by some means, if at all possible. There appears 
to be a renal stimulant to excretion of which Hinman says “at 
present we are in no position to explain specifically what consti- 
tutes renal stimulation.” 

Aside from animal experiments, the data on which the theory of 
renal counterbalance is based are for the most part changed con- 
ditions from the normal which are of fairly long standing, subacute 
or chronic in nature. There is a probability that instances of renal 
counterbalance, perhaps of a more acute nature, exist in conditions 
other than either experimental renal injuries or more advanced cases 
of renal disease. Those who have written concerning counter- 
balance do not claim either to have covered all the possible mani- 
festations of it or to have clarified estimates of its significance. 
Hinman further states: “the theory of renal counterbalance can- 
not be formulated into rules of guidance in these (clinical) prob- 
lems; but knowledge of the theory and the factors involved will 
help in the proper correlation of the clinical and urological facts 
in surgical conditions.” 

I present in the following notes an instance of striking variation 
of excretory activity of the kidneys in a pregnant woman with 
bilateral pyelonephritis, pregnancy hydronephrosis and hydro-ureter 
on both sides, and right ureteral calculus. Unfortunately, the pa- 
tient, a private case, was not as available for detailed study as she 
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might have been under other circumstances. In spite of the incom- 
pleteness of data, I believe that the case should be presented even 
though one would prefer to have a more thorough study of such 
a condition than has been made in this instance. 

Conditions which approximate those of renal counterbalance in 
animal experiments, and gross pathologic disease of the kidney 
exist in pregnancy. The pregnancy kidney, however, is unique in 
that not only is it subject to obstruction and infection of the cortex, 
as in the non-pregnant, but in addition, exhibits specific endocrine 
and pressure effects upon the pelvis and ureter to produce stasis; 
but unlike most surgical conditions of the kidney which show stasis, 
the renal cortex is usually normal immediately up to the incidence 
of the pregnancy. The variation from the normal which the 
pregnancy kidney exhibits is a short term change expressed in terms 
of months instead of a condition in which the causal agents may 
have functioned throughout life, or at least for several years. 
There is a marked tendency for these changes in pregnancy to be 
unequal in degree—the right kidney usually exhibits the most pro- 
nounced alterations from the normal even though the same fac- 
tors are operating upon both kidneys. In fact, they produce vari- 
able quantitative, but the same qualitative, changes. 

I have been unable to find published in the literature anything 
to indicate that renal counterbalance has been recognized as such 
in pregnancy. There are observations which indicate some degree 
of selective action between the kidneys. In the case which I pre- 
sent, the importance of renal counterbalance in surgery of the 
kidney and ureter in pregnancy is indicated. The literature of 
surgery during pregnancy shows that nephrotomy, pyelotomy, and 
ureterotomy for the worst of bilaterally infected hydronephroses 
are often unsatisfactory and result in either spontaneous abor- 
tion or interruption of the pregnancy because of failure to control 
the severe symptomatology of the disease. 

There are observations recorded which go far to indicate that 
renal counterbalance may explain in part the failure of infections 
which occur during the antepartum period to respond to excretory 
urinary antiseptics. During pregnancy, unequal degrees of stasis 
in the two kidneys often exist. Also, only one kidney may have 
decreased cortical action due to pyelonephritis when the other kid- 
ney is uninfected. We administer medications either by mouth 
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or intravenously, confident that the drug will reach the infected 
organ in concentrations adequate for therapeutic effect. 

The following observations seem to me to have bearing on the 
function of the kidneys in pregnancy which are indicative of renal 
counterbalance. 

Wiillenweber® has produced evidence through animal experiments 
to show that when intravesical pressure is indefinitely increased, a 
point is reached in either one or both kidneys, even without ureteral 
reflux taking place, where renal secretion stops. Release of this 
pressure is followed by polyuria. 

Intravenous pyelography, either in normal pregnancy or in preg- 
nancy with infections, shows delay in the output of dye in both 
kidneys over the average for normal non-pregnant women (Crab- 
tree’). In those instances where one kidney pelvis and ureter are 
greatly dilated and the kidney infected, the delay in output of the 
dye may be excessive, with filling only after sixty to ninety minutes 
after injection. Where both kidneys are extensively changed, the 
dye may be excreted in quantities too small to record radiograph- 
ically over six to eight-hour periods after injection. The concentra- 
tion of intravenous dye is always less on the affected side (Baird’). 
In cystoscopic studies on pregnant women, Baird has noted that 
indigo carmine and phenolsulphonephthalein output is delayed in 
relation to degree of dilatation of the pelves and ureters. Also, 
the specific gravity and urea concentration of urine from a dilated 
pelvis in pregnancy is higher on the side of greater dilatation than 
on the less dilated side (Baird*). The-specific gravity of the urine 
does not modify equally on forced fluids; the urine from the less 
dilated side becomes dilute earlier than that from the more dilated 
side (Crabtree*). 

Finally Kulitzy® has recorded that where intravenous hexamethyl- 
enamine has been administered in doses sufficient to produce hema- 
turia in unilateral infections in pregnancy, not only was the hema- 
turia confined to the more normal side, but no traces of formalin 
were found in the urine from the greater dilated and infected side 
with its acute pyelonephritis superimposed upon atony. Needless 
to say, symptomatology was not improved or the course of the 
disease influenced favorably. ; 

In the case here reported, the presence of an unfavorable renal 
counterbalance is demonstrated. It influenced procedures in man- 
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agement of the problem of stone in one of two infected pelves in 
a woman in the seventh month of pregnancy. 


Mrs. M. F., aged thirty-three, para II, on May 4, 1938, was seven 
and one-half months pregnant. The first delivery was in 1932. Both 
the pregnancy and the postpartum recovery were uneventful. The past 
history was negative except for the usual children’s diseases. She had 
no known disability at the beginning of her second pregnancy. She had 
been observed by her obstetrician at monthly intervals during her early 
pregnancy. The urine had not been abnormal, and there were no symp- 
toms referable to the renal regions. In March, two months before en- 
try into the hospital, she became conscious of her right renal region but 
not sufficiently so to feel any concern and did not report it as a com- 
plaint. Blood pressure had remained normal throughout pregnancy 
and the urine showed no albumin. Twenty days before entry, she 
showed acute symptoms of pyelonephritis on the right side. The tem- 
perature rose, and she had nausea and dizziness, and several attacks 
of right renal pain which required morphine. The urine showed albu- 
min, pus, and a few red blood cells. There was one severe chill. By 
the time she reached the hospital, she had no fever, the urine showed a 
one plus albumin, a great many pus cells, a few red blood cells. She was 
uncomfortable, felt malaise, and maintained some elevation of pulse. 
Blood pressure readings were 110 systolic, 60 diastolic, and 118 sys- 
tolic, 68 diastolic on two successive days. There was slight tenderness 
in the left costal region which led us to presume there was infection of 
this kidney as well as the right. 


The urine examination summary follows: 


n 
= 


Reaction 
Bacteria 


May 1: Amber Neutral 1012 very loaded 
slight 
trace 


much 


o 


May 7: 


Wet sediment: bladder 0 0 
Right kidney + 0 
Stained sediment: bladder 


Gram + cocci 
Right kidney: 


Gram + cocci 


The culture showed staphylococcus albus. At cystoscopy, only the 
right ureter was catheterized. Intravenous pyelography was done on 
May 5. The left kidney apparently was excreting the major portion of 
the dye, although the right kidney was only incompletely obstructed. 
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Fig. 1 (a) The best plate (twenty-five-minute plate) after intravenous in- 
jection of diadrast. It is evident that most of the dye is escaping through the 
left kidney. (b) Retrograde pyelography on the right side. The calculus is 
evident. (c) The best plate (at ten minutes after the intravenous dye injection) 
thirty-two days after delivery and forty-seven days after operation. (d) In- 
travenous pyelogram five months after operation showing persistence of the kink. 
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May 5 (Fig. la).—Radiographic examination showed both kidney 
outlines visible. They appeared rather large, but regular in contour. 
There was a large calcified body (1.5 cm. by 2 cm.) lying just below 
the right kidney, which was consistent with a calculus. The skeletal out- 
line of a well advanced single pregnancy could be made out, the head 
presenting and lying in the right transverse diameter. 


Uretero-pyelographic examination, intravenous, showed good excre- 
tion of dye through both kidneys within five minutes after injection 
of the dye; the left kidney excreted faster than the right. The right 
pelvis was large and the dye appeared somewhat diluted. The right 
calices were blunted. The calcified body seen in the flat radiograph 
seemed to be lying in the upper portion of the right ureter, and the 
ureter was kinked and markedly dilated. The left pelvis was interme- 
diary in type, normal in size, and regular in contour. Calices showed no 
abnormality. The upper half of the left ureter was well outlined, the 
middle third was displaced outward, dilated, and tapered down to the 
level of the upper border of the sacrum. 


Retrograde pyelography was done on May 7. There was no vaginal 
source of pus. The cystoscope was easily inserted except that the beak 
had to be turned markedly to either the right or left to escape the pre- 
senting part. The bladder capacity was not diminished. Distention of 
the bladder produced no discomfort. The urine was quite cloudy. 
There was little evidence of cystitis and no edema except a slight 
amount about the right orifice. The left orifice was slightly reddened. 
The right ureteral catheter met obstruction in the upper third of the 
ureter. There was a constant drip from the catheter instead of the 
usual intermittent ureteral flow. A few cubic centimeters of urine 
could be withdrawn by suction. Only a trace of phenolsulphonephthal- 
ein was excreted after intravenous injection. 


May 7 (Fig. 1b)—Uretero-pyelographic examination, retrograde, 
right side, showed the pelvis markedly dilated and the calices blunted. 
The upper half of the right ureter was markedly dilated and kinked; 
the calcified body seen in the previous radiograph was lying within the 
dilated and kinked portion of the ureter. 

The patient’s condition was excellent. There was no marked eleva- 
tion of temperature but the pulse continued between 90 and 100. There 
was some tenderness in the right costovertebral angle and a suggestion 
of tenderness on the left. She was not happy. Although alkalinized 
with potassium citrate, she continued somewhat nauseated. Cystoscopy 
was followed by a great deal of pain over the right kidney and the tem- 
perature rose suddenly. Evidently following manipulation the stone 
had become obstructive. By May 9 chills had recurred and the fever 
continued. Immediate operative removal of the calculus was decided 


upon. Fluid intake was maintained by intravenous injection and hypo- 
dermoclysis. 
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On May 9, 1938, operation was performed. After nembutal and 
morphine narcosis had been produced, spinal anesthesia was given. A 
short loin incision was made since it was my hope that I could expose 
the very much dilated pelvis without delivery of the kidney, do pye- 
lotomy and nephrotomy through the lower calix, and close the pyelot- 
omy incision so as to avoid scar tissue formation about the dilated and 
kinked ureter in case leakage should occur from this incision. The pel- 


Fig. 2. Operative findings. The po- Fig. 3. The two calculi which were 


sition of the stone in the upper arm of 
an angular kink in the ureter is indi- 
cated. In the lower portion of the 
ureter can be seen the fibropurulent 
material indicative of ureteritis. From 
the part of the ureter in which this 
occurs, the peri-ureteritis can be con- 


removed from the right ureter are 
compared with a scale in inches. 


sidered a causal factor in the forma- 
tion of the permanent ureteral kink 
shown in Figure 1 (c and d). 


vis appeared well down in the incision, as did the lower pole of the 
kidney. It was noted that there was considerable reaction in the ure- 
teral walls below the calculus in the form of fibrinous exudate and 
edema of the ureteral tissue (Fig. 2). There were no adhesions 
formed and the kinked portion of the ureter was free, although cov- 
ered with fibrinous exudate. There was marked enlargement and en- 
gorgement of the veins about the whole renal bed and along the ureter. 
A large longitudinal vein extended across the kinked area which ap- 
peared to be capable of serving as a cause for the accentuation of the 
kink due to redundancy of the ureter without corresponding increased 
length of the vessel. The retropelvic vein which normally crosses the 
pelvis obliquely was about the size of a lead pencil. Other veins were 
similarly enlarged. The lower pole of the kidney was edematous, deep 
colored, but showed no subcapsular abscesses. Its surface was mot- 
tled with stellate pale yellowish areas which showed through the cap- 
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sule. Pyelotomy was done well up on the posterior wall of the pelvis, 
with the escape of considerable cloudy urine and fibro-purulent mate- 
rial. The calculus was easily removed. A second small calculus (Fig. 3) 
was present above the large one. The ureter was demonstrated to be 
open freely to the bladder. A curved clamp was passed through the 
lower calix out through the capsule slightly anterior to the midline of 
the kidney so as not to rotate the kidney or kink the drainage tube, and 
a No. 20 wing-tipped, self-retaining catheter was drawn down into the 
pelvis. The pyelotomy wound was then sutured with two layers of 
continuous No. 00 plain catgut. A rubber dam drain was placed near 
to the pyelotomy incision. The drainage tube and the rubber dam 
drain were brought out at the posterior end of the incision and the 
wound closed without further drainage. Hypodermoclysis of 2,500 
cubic centimeters of saline was given into the thighs. The right kid- 
ney was placed on constant drainage. 


May 9 (first twenty-four-hour period after surgery ).—The tempera- 
ture fell immediately after surgery. The output from the right kidney 
was 54 ounces with but little from the bladder. Both urines were 
cloudy. The patient’s condition was excellent. 


May 11.—The patient was distended with gas. Adequate fluid intake 
(3,000 to 4,500 cubic centimeters) was maintained through fluids taken 
by mouth, hypodermoclysis, and intravenous injections of glucose. 
Both drainage of urine from the nephrotomy tube and voided urine were 
decreased in amount. Right nephrotomy tube 33 ounces, bladder void- 
ing about 4 ounces. Bladder catheterization was. done but there was no 
residual urine obtained. 


May 13.—Drainage from the nephrotomy tube was 60 ounces, but 
there was very little from the bladder. The voidings were frequent but 
not very large in amount. Mild labor pains followed clearing of the 
bowels of gas and feces. Temperature was normal. 


May 15.—Output from the right kidney was 95 ounces, from the left 
still far below normal. At this time the fact that there had been a marked 
switch of function from the left to the right kidney following operation 
was first recognized. The bladder was placed on constant drainage in 
order that urine output from the left side might be better recorded. 


May 16.—There were left pyelonephritis symptoms with tenderness 
over the left kidney. The patient was apparently clear of complaints 
except for temperature. Decrease in ottput of urine seemed to have 
forced, through poor clearance of pus, the onset of acute symptoms in 
the left kidney. 

It is to be noted that not since operation, even during the first 
twenty-four hour period, had the bladder output equalled the output 
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from the right kidney. This condition antedated the development of 
acute symptoms of infection on the left side by seven days. We had 


presumed infection on the left to be present ever since the patient was 
first seen. 


May 20.—The fever continued. The obstetrician believed that the 
extra days since surgery had increased the chances of obtaining a vi- 
able fetus. Anemia was developing. Delivery seemed advisable and 


was accomplished in the late afternoon under narcosis with median 
episiotomy. 


May 22.—Twenty-four hours after delivery there was a marked in- 
crease of urine excreted from the left kidney and collected from the 
bladder catheter. The patient’s condition was excellent. Temperature 
was lower but continued elevated. 


May 24.—The excretion of urine from the two sides for the day 
previous were approximately equal. 


May 29.—All drainage was removed. The patient was weak and 
pale but in good condition. 


June 12.—Wound had healed. The patient was discharged home 
with instructions for mandelic acid therapy which was to be instituted 


after the lapse of one week of forced fluids. 


Further laboratory data explanatory of the above remarks are here 
appended. It is to be noted that the infection which was at first a pure 
staphylococcus one later became a mixed infection with staphylococcus 
and B coli, and ended up a pure B coli. This occurred without the em- 
ployment of urinary antiseptics as did the change in pH of the urine as 
recorded on the day of discharge. 


Blood Chemistry: 


Date Non-Protein Nitrogen 
May 19 31 
May 23 30 


Blood: 


White Red 
Blood Blood 
Date Hemoglobin Cells - Cells Smear 


May 19 60% 3,660,000 Polymorphonuclear leukocytes 
May 23 40% 12,800 89, lymphocytes 9, megalocytes 
May 25 43% 16,000 2, moderate 
May 30 64% 

June 6 60% 9,000 

June 10 60% 6,900 3,540,000 


_ acromia micro- 
cytes predominating. 


Blood pressure ranged between 100/40 to 120/80, but averaged and remained principally 
in the vicinity of 110/70. 
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a 
Ss 
a 


Reaction 
Albumin 
Bacteria 


no 


1012 Large Loaded 
trace 
Right: Yellow Acid 1005- Very 20-30 
hazy 1007 slight 
trace 


aa 


May 23: 


Both kidneys: Much Gram-negative 
bacilli and 
staphylococcus 


May 25: Phenolsulphonephthalein, intravenous injection: report: 


Cubic 

Minutes centimeters Phenolsulphonephthalein Albumin 

15 0% ‘ Trace 

Left: 30 12% . Trace 
45 8% b Trace 

60 14% " Trace 


(Loaded with white blood cells and bacteria, frequent red blood cells, loaded with 
staphylococcus and many Gram-negative rods.) 


15 31 0 8 Slight Trace 

30 4.5 1.5% - Slight Trace 

45 4 1% a Slight Trace 

60 5 1.2% i Slight Trace 
(Loaded with staphylococcus and Gram-negative rods, frequent pus cells. Insuffi- 
cient volume for specific gravity readings.) 


May 23: Culture showed heavy growth of B coli from both kidneys. 
June 10: Culture of catheter specimen from bladder showed B coli. 


June 6: Urine: 
Color Reaction Specific Albumin Pus Bacteria 
Gravity 
(Catheter specimen) Smallest Many Plus 
Yellow Acid 1010 possible cells 
trace 


June 10: 


Clear, Acid 4-5 Rare Gram-negative 
yellow bacilli 


Analysis of the stone showed it to consist of calcium oxalate and cal- 
cium and magnesium phosphate. I have one proven instance of the 
formation of a large stone in pregnancy and two probable cases. This 
stone probably formed during the pregnancy. 

Fluid balance and temperature previous to cystoscopy are shown 
below. This represents bladder voiding: 


Intake Output , 

(ounces) (ounces) Temperature 
April 30 80 97 
May 1 60 98-97.8 
May 2 60 98-97.8 
May 3 100 


98 
May 4 90 97.5-Normal 
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Fluid balance in relation to temperature after operation is shown 
as follows: 


Intake Output Temperature 
(Ounces) (Ounces) 
125 80 Normal 

99 
102-103 
101-Normal 
99-Normal 
Normal-101 
Normal-99.5 
Normal-103 
101-104 
Normal-104 
97.5-103 
99-102.8 
101 
102 
100-101 


98.5-Normal 


98-Normal 
97-Normal 
97.8-98 
97.5-98 
— 


8 
98-97.8 


98 
97.5-98.4 
8 


9 
Record not kept. Record not kept. Normal-98.5 
Normal 


Comparative excretion of urine from the two sides after the insti- 
tution on May 16 of catheter drainage to determine the actual output 
from the left kidney is shown in the accompanying chart (Fig. 4). 
This period of thirteen days terminated with the removal of the 
nephrotomy tube and bladder catheter on May 29. By the end of the 
first day after delivery, the urines from the right and left kidneys 
which, since the operation, had been unequal in amount in favor of 
the drained right kidney, readjusted themselves promptly to what 
amounted to a 50-50 division. 


Follow-up notes show that at the end of seventeen days following 
discharge from the hospital, and after six days of mandelic acid therapy 
extending from June 19 to 25, the patient returned for observation 
apparently cured of infection, without symptoms of any kind, a blood 
pressure of 118 systolic, 70 diastolic, and a sparkling clear urine which 
returned a negative culture. The urine showed a specific gravity of 
1018, albumin 0, sugar 0, pH 5.3, sediment: epithelial cells, no pus, no 
casts, no red blood cells, no bacteria in stained sediment. She had 
gained 10 pounds in weight in seventeen days. A second urine nine 
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days later showed no abnormalities, with sediment of urates and a pH 
of 7.5 one hour after breakfast. 

Intravenous pyelography showed that the ureter below the kink had 
returned to normal. The kink had persisted (Fig. lc), perhaps from 
the peri-ureteritis which was noted at operation, and there remained 
mild hydronephrosis above the kink. Both kidneys excreted dye well 


a 
lat 


ie NPE OM fee 
min Fos e WN eS MBuT SPMD AoKDuTBE WI 


—IWIAKE. == OUTPUT -=-- RIGHT KOM ~~ LEFT KIDNEY 


Fig. 4. Fluid balance chart showing Fig. 5. The urinary tract of the in- 
total intake and output as well as the fant which was removed at autopsy. 
output of individual kidneys to illus- The nature of the lesion ts evident 
trate renal counterbalance. from the photograph: bilateral hy- 

dronephrosis and hydro-ureter, tre- 
mendously dilated bladder with thick- 
ened walls, and an obstructive lesion 
of the prostatic urethra. 


and apparently equally. The x-ray report by Dr. Samuel A. Robins 
was as follows: 


“Both kidney outlines are visible. They appear to be normal in contour, 
size, and position. There is no evidence of calculi in the urinary tract. There 
are numerous rounded calcified bodies in the left side of the pelvis, also several 
in the right side of the pelvis which have the characteristic appearance of 
phleboliths. 

“The ureteropyelographic examination shows good excretion of the dye 
through both kidneys within five minutes after the injection. The pelves are 
of the extrarenal type. The right pelvis is slightly dilated. The calices on the 
right side appear to be blunted and slightly dilated, particularly the upper 
calix. The ureters are fairly well outlined. The upper portion of the right 
ureter is dilated and there is a definite kink at the upper portion of the ureter 
at the level of the transverse process of the third lumbar vertebra. There is 
also slight dilatation of the middle portion of the right ureter, below the kink. 


The pelvis, calices, and ureter on the left side show no deviation from the nor- 
mal.” 


For fear that the kink in the ureter might represent stricture forma- 
tion in the ureter, cystoscopic examination was done July 7, 1938. The 
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bladder showed no abnormalities. There was no evidence of cystitis. 
A No. 11 Garceau catheter passed readily to the pelvis without evidence 
of tightness or hesitancy in passage over the kinked area. There was 
residual urine of 5 cubic centimeters. Intravenous pyelography at five 
months (Fig. 1d) showed persistence of the kink. 


The pediatrician’s description of the baby is of sufficient interest to 
include. A congenital defect caused its death. Since the duration of 
the mother’s symptoms and signs cannot be considered to have been 
present beyond a period extending from the fourth to the eighth 
month, the mother’s condition does not explain the death of the baby. 


“The baby presents a marked edematous state subcutaneously, with appar- 
ently more edema of the eyelids and around the neck than on the trunk. There 
is great pitting edema of the lower extremities and of hands. The chest shows a 
pigeon breast deformity with occasional transitory rales in the bases. Heart 
sounds are of good quality and no murmurs are heard. Heart not greatly en- 
larged. No palpable masses or viscera in abdomen. Should guess the baby’s 
actual weight well below six pounds if edema fluid were withdrawn. The 
cyanotic attacks may be due to atelectasis, fluid in the lungs, and poor aeration 
due to chest deformity. Edema may be due to low serum protein or to kidney 
insufficiency, although this is rare under the present circumstances, that is, even 
with mother’s difficulty before delivery. Baby given oxygen and sucked out 
frequently. Cries good and strong. Unable to take fluids by mouth without 
choking up. Temperature up to 101°. 140 cubic centimeters saline by clysis 
seemed to absorb rapidly. However, circulation poor and cyanotic attacks more 
frequent. Voided once, clear, very light colored urine. Given 20 cubic centi- 
meters 20 per cent glucose intravenously to try to improve circulation and pos- 
sibly get rid of some of the increasing edema. No effect. Respiration pro- 
gressively poor and labored. Abdomen tense. No meconium passed since birth. 


It may be a question of congenital malformation of genito-urinary tract in ad- 
dition to other difficulties.” 


The baby continued to show increasing edema, did not void again, 
and died on the second day. At autopsy the kidneys showed bilateral 
hydronephrosis, bilateral hydro-ureter, and bladder wall hypertrophy 
with congenital obstructive lesion in the prostatic urethra (congenital 
valve) (Fig. 5). 


CONCLUSIONS 


Theoretically it can be considered that pregnancy cases under 
proper conditions, should demonstrate renal counterbalance. 
Renal counterbalance occurred in this case. 

Renal injury in this instance for both kidneys was hydro- 
nephrosis due to pregnancy and infection with obstruction by 
calculus of the right kidney. 

Renal adjustment to changed conditions occurred quickly 
(twenty-four hours +) after nephrostomy drainage and 
equally quickly (twenty-four hours +) after delivery. 
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Failure of the left kidney to secrete adequately to clear itself 
of pus probably favored recrudescence of acute symptoms on 
this side which hastened delivery. 

Spontaneous variation of the infectious agents occurred dur- 
ing the course of the disease. 

The health of the mother has been restored. Her kidneys 
have almost but not quite returned to normal. The infection 
has been cleared within two months after delivery. 

Loss of the baby was due to congenital anomaly. 
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DISCUSSION 


Dr. ALEX B. HEPLER (Seattle, Wash.): Dr. Dean has described 
a very simple and ingenious method of treating solitary cysts of the 
kidney, and I am sure that in many instances it will obviate the 
necessity for surgery. However, under the generic term of “Sol- 
itary” there are large numbers of cysts in which this procedure is 
not only not feasible but is contra-indicated. 

(Slide) This is a solitary cyst of the kidney, a large, thick-walled 
solitary cyst, unilocular, with hemorrhagic contents, which on sec- 
tion of the wall showed small islands of adenocarcinoma. 

(Slide) This is the section of the wall of another cyst of this 
variety, showing the fibrous capsule on either side and these nests 
of adenocarcinoma in between. 

(Slide) This is a high power of the same section showing the 
typical structure of a large clear cell carcinoma. 

(Slide) This is a solitary cyst of the same variety. . 

(Slide) Another large cyst of the same type. 

(Slide) Another one. 

(Slide) And this is the sac from another. 

These cysts, first described in 1907, were called hypernephric cysts 
because of their relation to hypernephroma. They are not degen- 
erated tumors. They are large unilocular cysts with a thick, fibrous 
wall with these barely discoverable remnants of tumor in the 
wall. In my own limited practice I have had six of them, so they 
should not be disregarded. Unfortunately, the diagnosis cannot be 
made pre-operatively from the radiograms, and as Dr. Dean has 
said, aspiration may show bloody fluid, but this is not a criterion, be- 
cause some of the simple serous varieties at times have bloody con- 
tents, and in two of these cysts the contents were serous, so that al- 
though recommendation for aspiration of the cyst is a valuable addi- 
tion to treatment, the large incidence of this particular type in 
which, of course, radical surgery is indicated, should not be forgot- 
ten. 


Dr. G. W. FisH (New York): Some ten years ago I encoun- 
tered my first solitary cyst during an operation for the removal 
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of a supposed kidney tumor. Since that time forty or more large 
solitary cysts have been operated upon or treated in our clinic. Last 
year, a report of the findings in thirty-two of these cases was pub- 
lished. This rather large series of cases has given us a certain famil- 
iarity with the symptoms and physical and roentgenologic findings 
which are associated with this type of cyst, but each time one is en- 
countered it offers to us an interesting diagnostic problem which we 
do not feel can be safely or completely solved with an aspirating 
needle and x-ray films. 

Dr. Hepler has just shown us some pictures of solitary cysts with 
malignant processes in their walls. These could not have been de- 
tected with an aspirating needle, and other malignancies occur with- 
in such cysts whose presence would be difficult or impossible to de- 
termine with a needle. Dr. Dean has been fortunate in apparently 
not having any re-formation of fluid in the cysts which he aspirated. 
That such re-formation does occur we know because in two of the 
cysts which we aspirated, as we felt that the patients were unfit 
‘for surgery, there was a rather rapid re-formation of fluid which 
was graphically recorded by putting air in the cyst cavities and then 
taking rentgenograms of these partially air-filled cysts and noting 
the rising fluid levels occurring over a period of a few weeks. 

Injections of 50 per cent dextrose solution following further 
withdrawal of fluid in these cases probably sclerosed the thin walls 
of the cysts and prevented re-formation of fluid. 

I have one slide here which illustrates the difficulty of diagnosis 
in these cases (Slide). This bilateral retrograde pyelogram shows 
a normal left kidney, calices and pelves. On the right side there is a 
compression of the calices. A large, smooth, globular shadow occu- 
pies the region of the lower pole of the kidney. This x-ray is that 
of a woman thirty-two years old. I saw her for the first time just 
six weeks ago. She came to the hospital stating that two years pre- 
viously she had felt during her limbering up exercises in the morn- 
ing, whatever they were, a large mass in her left side. She was 
curious about it but as there was no pain she did nothing about it 
for two years. During this period, according to her story, there was 
no increase in the size of the mass. 

Physical examination, except for the tumor and the pyelographic 
findings appearing on this slide, resulted in negative findings. There 
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was no weight loss and no anemia. A perfect history in time and 
facts for that of a solitary cyst. 

Operation disclosed a large carcinoma of the kidney. This recent 
case is only one of a number which seems to indicate that aspiration 
and sclerosing treatment should be limited to those patients who are 
very bad or hopeless surgical risks. 

Dr. Dean is certainly to be congratulated upon the very ingenious 
method he has developed for accurately locating the exact position 
roentgenologically of areas in the kidney which may contain cysts. 


Dr. BENJAMIN S. BARRINGER (New York): May I ask whether 
Dr. Dean has been able to find in this aspirated material tumor cells? 
I should think you might in a very fair proportion of them find 
tumor cells enough to make a diagnosis of a malignant cyst. 


Dr. ArcuiE L. DEAN (New York): Certainly, I want to be the 
last one to take this small maneuver too seriously, and specifically 
I do not advocate the serious treatment of bloody cysts through a 
needle. It may be that my personal experience has been so little 
that I have had no trouble as yet, but I have simply told you what 
my experience has been. I am ever so much obliged to Dr. Hepler 


and Dr. Fish for emphasizing possible dangers, and of course the 
encouragement of Dr. Nesbit is helpful too. 

Answering Dr. Barringer, the material has been centrifuged in 
each case, but we have never seen tumor cells in the sediment. 


Dr. E. GRANVILLE CRABTREE (Boston): I will show three slides 
in discussion of the problem of the solitary cyst of the kidney which 
are of interest in demonstrating the natural history of the cyst. 
The first slide was made from a pyelogram which was taken because 
of the possibility of papilloma of the bladder involving the renal 
pelvis. Ifa cyst was present it was hot recognized. It seems fair to 
conclude that there was not a cyst demonstrated at this time—1928. 
The second slide was made in 1936 because of bleeding. The renal 
deformity indicative of cyst is apparent. Excision of the cyst was 
performed. 

The third picture indicates the condition in 1939, approximately 
three years after the excision of the walls of the cyst; resection of 
the whole cyst was not done. The degree to which the pelvic de- 
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formity has disappeared is quite striking. There is nothing to in- 
dicate that there has been pathologic change. 

This fortuitous collection of data indicates that in this case in 
which there is pyelography covering a period of more than ten 
years this cyst developed within a period of eight years and also 
that simple excision of the redundant walls of the cyst is adequate 
to prevent recurrence and to restore the normal configuration of the 
pelvis. 








SECOND DAY, MAY 25, 1939 


A NOTE ON THE USE OF SULFANILAMIDE IN THE 
RENAL PELVIS 


WM. C. QUINBY, M.D. 
From the Urological Clinic of the Peter Bent Brigham Hospital, 
Boston, Massachusetts 

Undesirable reactions following the oral administration of sul- 
fanilamide are well known to be rather common, and in some 
instances these are of such severity and type that the drug must 
be discontinued. For those patients suffering from pyelonephritis 
who are found to respond poorly to the drug when given by 
mouth, it has seemed that something might nevertheless be accom- 
plished by the instillation of a solution of sulfanilamide into the 
renal pelves. But the low solubility of the usual forms of the 
drug seemed to make it doubtful whether any worthwhile anti- 
bacterial action would occur. 

Recently a combination of prontylin with maltose has been pre- 
pared (Prontylin Maltoside “P.8. 386”) by the Winthrop Chem- 
ical Company which has a solubility permitting the production of a 
20 per cent solution. This substance is in crystalline form contain- 
ing 33 per cent of prontylin by weight. Aqueous solutions are 
stable for about five days. Studies on animals indicate that sul- 
fanilamide administered as the maltoside has approximately one- 
half the therapeutic effect of sulfanilamide administered as such. 
The increased solubility of the maltoside permits the preparation 
of a solution containing 6.6 per cent sulfanilamide as against 0.8 
per cent of sulfanilamide per se. A 20 per cent solution of the 
maltoside, therefore, has about four times the therapeutic effect 
of an equivalent volume of an 0.8 per cent solution of sulfanila- 
mide. 

Observations on the use of this maltoside of sulfanilamide in the 
renal pelvis have been made in the Urological Clinic of the Peter 
Bent Brigham Hospital during the past winter, the results of which 


will be reported in extenso later. A typical case report is the fol- 
lowing: 
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A widow of fifty-eight years entered the hospital in May, 1939, com- 
plaining of chills and fever during the previous four days. In 1929 
she was found to have diabetes mellitus which has since been con- 
trolled by diet and insulin. In 1932, and again in 1934, she underwent 
abdominal operations without untoward event. In 1936 she had an 
acute coronary thrombosis during recovery from which there occurred 
an otitis media due to a hemolytic streptococcus. Since this there has 
been an intermittent discharge from the ear. There have been no 
urinary complaints. 

Four days previous there occurred constant, dull, aching pain in the 
left side of the back and in the epigastrium. This was followed by a 
chill and fever of 103°, which have continued. 

Physical examination revealed a dry skin. The patient had a slight 
discharge from the right ear containing on culture hemolytic strepto- 
cocci. The heart was slightly enlarged, and with systolic murmur 
over the pulmonic area. There was tenderness in the left costo- 
vertebral angle. 

The urine contained much pus, an occasional red blood cell and 
sugar + + + +. Onculture B. coli. Blood sugar 363 mg. per cent. 

During the first week the temperature varied from 101° to 104°. 
The patient was given a diet of C. 150, P. 80, F. 80; fluid to 3000 c.c. 
and insulin 100 units daily. The blood sugar remained continuously 
above 250 mg. per cent, but the amount in the urine fell gradually. 
No ketone bodies were present. 

On the third day the patient was given sulfanilamide 1.0 gm. every 
four hours but after six doses this had to be stopped because of 
drowsiness, semi-coma and vomiting. During this period of twenty- 
four hours the red blood cells fell from 4,600,000 to 2,900,000. At 
this time the sulfanilamide in the blood measured 8 mg. per cent, fall- 
ing a day later to 3 mg. per cent. 

The patient quickly recovered from this toxic reaction, but the 
temperature remained elevated and the pyuria continued. 

Cystoscopy on the eighth day showed a normal urine from the right 
kidney, but gross infection was present on the left. 

On the eleventh day an inlying catheter was placed in the left renal 
pelvis and instillations of 10 c.c. 20 per cent “386” were made every 
four hours during the next day. The temperature fell to normal after 
this treatment. The amount of pus in the urine became much less 
but the culture was still positive. Four days later the urine from this 
kidney showed practically no white blood cells, and though the cultures 
were still positive the growth was much less profuse. At this time the 
sugar in the blood had dropped to 100 mg. per cent. 

The patient was discharged free of fever and with only an oc- 
casional white blood cell in the urine on the twenty-fifth day. 


Analysis of the blood for sulfanilamide thus administered by 
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way of the ureteral catheter shows that after each instillation an 
appreciable amount of the drug is absorbed through the renal pelvis. 
This amount falls quickly by excretion through the sound kidney, 
as well as through the treated one, so that after about two hours 


only traces are present. We have, therefore, made the injections 
at two hourly intervals, in most cases. 





THE CLINICAL VALUE OF THE DELAYED UROGRAM 
WILLIAM F. BRAASCH, M.D., and A. KELLER DOSS, M.D. 


From the Section on Urology, The Mayo Foundation, Rochester, Minnesota 


In 1921 Goldstein called attention to the diagnostic value of 
roentgenograms made ten or fifteen minutes after the renal pelvis 
had been filled with an opaque medium and the ureteral catheter 
withdrawn. These roentgenograms.are-generatly known‘as‘delayed - 
films or urograms. Goldstein made the statement that a delayed 
urogram which showed retention of medium (a 12.5 per cent solu- 
tion of sodium iodide) more than eight minutes following its 
injection might be regarded as an indication of stasis. Although 
the advantages of the delayed urogram were described in several 
subsequent articles, the method is not being widely employed. Va- 
rious observers have employed delayed urograms but apparently 
with different results. We have used the method at irregular in- 
tervals over a period of several years at The Mayo Clinic without 
coming to any definite conclusions as to its practical value. We 
have gathered together the delayed urograms made in seventy-five 
recent cases and have reviewed them with the hope of arriving at 
some practical guide for their interpretation. 

It is very evident that many physiologic and pathologic circum- 
stances may be involved in the interpretation of the delayed uro- 
gram. _In the first place, the emptying time of the normal renal 
pelvis may vary from three to eight minutes, depending upon the 
activity of peristalsis and other physiologic factors. In occasional 
cases a small amount of the medium may be retained as long as 
ten minutes after injection, without a marked degree of pathologic 
change being present. It is generally considered, however, that 
a delay of ten minutes would indicate,some degree of stasis and 
that any evidence of retention fifteen or twenty minutes after in- 
jection would definitely indicate inadequate drainage. 

There are several factors which might influence the rate of 
drainage from the renal pelvis, including the following: fluid intake, 
posture, recent passage of a ureteral catheter, overdistention of the 
ureter, the presence of urinary retention, reflex retardation of 
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excretion following operations on the kidney or ureter, the pres- 
ence of some pathologic condition in the ureter or kidney such as 
stone or infection, and disturbance of innervation involving the 
ureter and renal pelvis. 

The posture of the patient in the course of making a delayed 
roentgenogram may be a factor in emptying of the renal pelvis. 
Goldstein’s technic included a sitting posture maintained for sev- 
eral minutes before exposing the film with the patient in the dor- 
sal position. In cases in which the patients remain in the dorsal 
or Trendelenburg position, a slight degree of stasis may be pres- 
ent occasionally in the ten minute delayed urogram, although this 
would not have been evident if the patient had sat up for a few 
minutes prior to exposure. When, however, there is evidence that 
medium persists in the fifteen or twenty minute urogram, after the 
patient has been placed in the erect position, there can be no ques- 
tion as to the existence of stasis. A routine standard procedure 
including both positions might well be adopted. The length of 
time elapsing after injection of the opaque medium before the pel- 
vis empties is of additional clinical significance. Although evidence 
of retention of the medium in urograms made ten minutes after 
introduction may be regarded as definite evidence of stasis, when 
the medium is retained for thirty minutes or longer, it is of addi- 
tional importance. 


The absence of evidence of delayed drainage does not necessarily 
exclude previous obstruction. There may be no retention in the 
kidney at the time of examination, while in a temporary period of 
actual obstruction there probably would be definite retention. In 
other words, in the interval between attacks of retention there may 
be no evidence of stasis, such as alteration of the outline of the 
renal pelvis or interference with visualization in the delayed uro- 
gram. This might hold good in a case in which stasis is caused by 
various types of acute ureteral obstruction. 

It is evident that under certain circumstances an increased 
amount of fluid in the bladder may be a factor in causing ureteral 
stasis. If the bladder is overdistended and if the ureterovesical 
mechanism is incompetent, such as might occur from ascending 
ureteritis, it is easily conceivable that a filled bladder would cause 
retention of medium in the pelvis and ureter, with resulting vis- 
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ualization of the entire ureter as well as the pelvis. Back pressure 


of this kind might be increased by spastic contracture of the blad- 
der. 


The medium employed in retrograde urography may also be a 
factor in the time of emptying. Sodium iodide, in a solution of 
10 to 15 per cent, probably causes enough local irritation to stim- 
ulate peristalsis so that the ureter is quickly emptied in some cases. 
It is best to use a bland medium such as a 20 per cent solution of 
hippuran which contains some tragacanth. This medium probably 
does not affect peristalsis of the renal pelvis or ureter. 

It is of interest that in cases of ureteral obstruction the late 
(forty-five minute) delayed urogram will sometimes visualize 


pyelo-ureterectasis which was not apparent in the usual retrograde 
urogram. 


Stasis in the renal pelvis or the ureter may be the result of either 
dynamic or adynamic factors. In other words, it may be caused 
by actual obstruction or by physiologic impediment to excretion. 
Factors causing ureteral obstruction include lithiasis, stricture, con- 
striction and angulation. The factors which cause renal stasis 
when obstructive factors cannot be found may be difficult to deter- 
mine. Such stasis is presumably caused by disturbance of the ure- 
teral or pelvic innervation. There are two sources of innervation 
of the ureter and pelvis, namely, intrinsic, which apparently governs 
peristalsis, and extrinsic, which is largely trophic but also involves 
peristalsis. Probably the most common etiologic factor in cases 
of adynamic stasis is chronic infection. As the result of infection 
the submucosal tissues of the renal pelvis and ureter often become 
abnormal, with resulting ureterectasis. Adynamic ureterectasis 
also may result from trauma incurred at operation or from disease 


involving periureteral: tissues with consequent disturbance of the 
ureteral innervation. 


It is of interest that in some cases of diffuse adynamic ureter- 
ectasis, roentgenoscopy will show that peristaltic activity is not 
visibly diminished. On the other hand, the Trattner hydrophora- 
graph often will demonstrate diminished peristalsis. Localized re- 
gions of adynamic ureterectasis, particularly in the lower third of 
the ureter are frequently observed. It is possible that this may 
be caused by injury to those fibers of the hypogastric nerve supply- 
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ing this portion of the ureter, secondary to periureteritis. Beach 
has shown that trauma to the periureteral tissues may cause local- 
ized ureterectasis which may act as an actual obstruction to urinary 
drainage. It is very probable that in some cases adynamic factors 
may cause actual obstruction to pelvic drainage and that renal 
stasis may result from coincident dynamic and adynamic factors. 


In several cases evidence of renal stasis has been observed in the 
delayed urogram made after operation had been performed for 
renal ptosis. It is difficult to explain this unless the operation 
caused a disturbance of renal or ureteral innervation which affected 
peristalsis. In several of these cases there was no pain and the 
stasis was evidently adynamic. 


Evidence of ureteropelvic stasis was observed in several cases in 
which the ureter had been dilated repeatedly with large bulbs for 
so-called stricture. In the ten and even in the thirty minute 
delayed urograms the retained medium visualized the ureter and 
pelvis completely. It would seem probable that the stasis was 
adynamic, since there were no symptoms of obstruction and the 
passage of a large catheter did not reveal any evidence of obstruc- 
tion. It would seem probable that the ureteral innervation was 
damaged by repeated overdilatation and that adynamic stasis was 
the result. 


Another example of adynamic stasis may be observed in cases of 
pyelectasis with apparent obstruction at the ureteropelvic juncture. 
On surgical exploration the renal pelvis is often found to be dilated 
while the ureter is normal as far as the ureteropelvic juncture. At 
this point, examination may fail to reveal any evidence of stric- 
ture or constriction, and a sound may be passed readily from the 
pelvis with the normal ureter. The stasis is apparently caused by 
some disturbance of innervation similar to that occasionally ob- 
served at the vesical neck with resulting dysectasia or achalasia. 
In other words, neurogenous imbalance at the ureteropelvic junc- 
ture may cause as much renal stasis as actual obstruction. 


The practical application of all this is important. Clinical differ- 
entiation of dynamic and adynamic stasis may be very difficult. 
Clinically it is important to distinguish these conditions since the 
former is usually amenable to surgical interference but the other 
is not. Probably the easiest way to identify adynamic stasis is to 
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bear in mind that it does not cause pain, unless secondary obstruc- 
tion follows. The localization of pain, however, is often inexact, 
and when renal stasis is demonstrated, it may not necessarily cause 
the complaint. Moreover, absence of pain is not always confined 
to adynamic.stasis, since little or no pain may be present in some 
cases in which renal retention is caused by obstruction. It is open 
to question whether adynamic stasis necessarily causes any harm. 
Even when it is recognized, there is not much that can be done to 
correct it. The main concern is to determine the presence of actual 
obstruction, and in doubtful cases the delayed urogram may re- 
veal the only evidence of such obstruction. 

Considerable confusion has arisen as to the indications for neph- 
ropexy in cases of nephroptosis. Conservative urologists have 
advised nephropexy only in cases in which evidence of obstructed 
renal drainage was present, as shown in the urogram. The uro- 
graphic diagnosis of an obstructed renal pelvis should not be diffi- 
cult, since the outline of the greatly dilated pelvis and calices is 
easily recognized. In many cases of nephroptosis, however, the 
pelvis is dilated so little that it may be termed a large normal pelvis. 
In other cases any dilatation which may be noted is confined largely 
to the calices. In fact, a “borderline” pyelectasis is observed in 
so many cases that some evidence of retention other than uro- 
graphic deformity is desirable. It would seem that retained me- 
dium in the delayed urogram in cases of nephroptosis would give 
definite evidence of faulty renal drainage. Therefore, if medium 
remains in the fifteen and twenty-five minute delayed urograms in 
cases of nephroptosis with a “borderline” pelvis, indications for 
nephropexy should be present if the symptoms and other clinical 
factors warrant it. It is of interest that in some cases the out- 
line of the pelvis increases considerably in size in the late delayed 
roentgenograms as the. result of the addition of renal secretion to 
the retained medium. We have observed several cases of renal 
ptosis, however, in which retention of medium was observed in the 
delayed urogram without a history of any pain whatever. Appar- 
ently, such retention is adynamic in nature, since no actual obstruc- 
tion is present. Surgical interference in such cases is not indicated. 

Delayed urograms should also be of value in doubtful cases of 
stricture of the ureter. Not alone is the existence of ureteral ob- 
struction visualized in the delayed urogram, but its site as well. 
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Adynamic pyelo-ureterectasis is sometimes observed and an appar- 
ent ureteral obstruction appears in the delayed urogram. We have 
observed several cases in which medium persisted in the ten and 
twenty minute delayed urograms after dilatation of the ureter 
with bulbs as large as No. 20 F. We have observed one case, 
however, in which the patient’s symptoms were relieved after such 
dilatation but there was no improvement in the emptying time of 
the renal pelvis as shown in the delayed urogram. It is very evi- 
dent that it may be exceedingly difficult to distinguish between the 
dynamic and adynamic stasis in the identification of ureterectasis. 
This is particularly true in cases in which both factors might exist. 

Retention of medium in the delayed urogram may be of diag- 
nostic value in case of doubtful renal or ureteral shadows. In one 
case in which it was difficult to determine whether or not a shadow 
was intra-ureteral or extra-ureteral, because of the absence of 
pyelo-ureterectasis and because of obscure relationship of the ureter 
to the shadow, the twenty minute delayed urogram showed much 
medium persisting in the ureter and identified the shadow as intra- 
ureteral. In another case there were several small dim shadows 
in the lower pole of one kidney with but little or no deformity in 
the outline of the calices; therefore, the identity of the shadows 
could not be exactly determined. In the twenty minute delayed uro- 
gram much of the medium persisted adjacent to and surrounding 
the shadows, and suggested their intrarenal nature. 


SUMMARY 


It may be said that the difficulty of determining the etiologic 
factor of stasis visualized in the delayed urogram often diminishes 
its clinical value. It is possible that more precise methods of de- 
termining ureteropelvic physiology may aid in this respect. 

However, the delayed urogram is often of definite value in 
determining ureteropelvic obstruction, particularly in borderline 
cases. Unless the existence of stasis can be visualized in these 
cases, surgical interference is usually not indicated. The delayed 
urogram may also be of value in identifying doubtful roentgeno- 
graphic shadows in the ureter or kidneys. In spite of the fact 
that the findings sometimes puzzle us, the method deserves more 
frequent employment. 
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INTUSSUSCEPTION OF THE URETER 


H. C. BUMPUS, JR., M.D. 
Pasadena, California 


Last year Dr. Guy L. Hunner reported what he believed to be 
a unique case in urologic literature, namely, intussusception of the 
ureter. The invagination in his case was due to the drag of. an 
unusually large papilloma-like tumor situated in the middle third 
of the ureter. In the case I wish to report, the intussusception 
occurred at approximately the same location, but was, I believe, 
caused by a non-opaque calculus. 


CASE REPORT 


Mr. G. W. H., aged fifty-two, was referred because of a calculus 
in his right kidney 2 by 2 centimeters in size. This was discovered 
when an X-ray examination was made following an initial attack of 
right renal colic with hematuria. The attack had occurred during a 
golf match in which the patient felt well enough to indulge, although 
the year previous he had been confined to a local sanitarium for sev- 
eral weeks because of coronary disease. Upon questioning, he stated 
that many years before he had been examined at the Brady Urological 
Institute in Baltimore and told that he had probably passed a stone 
from the right kidney. During the intervening years he had occasion- 
ally experienced some right sided discomfort, but not until the present 
attack had the pain been severe. 

The intravenous urograms showed good function in both kidneys. 
A cystoscopic examination was not made because of the presence of 
multiple calculi in the prostate which had never caused any symp- 
toms. The condition of his heart being checked by an electrocardio- 
gram and found to be normal, a right pelviolithotomy was advised and 
carried out March 23, 1938. I experienced no difficulty in exposing 
the renal pelvis, and was able to deliver the stone without the necessity 
of completely raising thé kidney from its normal position, The pelvis 
was irrigated with saline solution and closed with two sutures. Pen- 
rose drains were placed at the site of the pelviolithotomy, and the 
wound closed in the routine manner. 

The patient’s immediate convaléscence was stormy. He complained 
of severe pain in the right flank considerably below the line of in- 
cision. On the tenth postoperative day, fearing that some stone frag- 
ment might be blocking the ureter, a cystoscopic examination was car- 
ried out and a No. 8 catheter passed to the renal pelvis. This met 
with no obstruction, and no retention of urine was discovered in the 
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renal pelvis. The catheter was left in place for forty-eight hours 
(Fig. 1), but because of its poor drainage was removed. 

The patient from then on made a somewhat smoother, but rather 
delayed recovery. The wound ceased to drain urine on the nineteenth 
postoperative day and the patient returned to the hotel on the twenty- 
first postoperative day. The next week he suffered severely from 
what his medical attendant described as gout, both great toes being 
hot, swollen and tender. During this complication the wound opened 
slightly, discharging some serous material, followed by improvement 
in the gout. No urine was discharged from the wound after its first 
closure. 

On May 19, two months after his pelviolithotomy, his urine con- 
tained from ten to twelve pus cells to the field, and he felt in sufficient- 
ly good condition to leave the city. 

One week later Dr. Gibson of San Franscisco called me, and said 
the patient was having severe right sided pain, and stated that he 
felt immediate cystoscopic examination was indicated, to which I 
readily agreed. Upon passing a catheter up the right ureter, he met 
with some obstruction apparently just before entering the kidney 
pelvis. 

A considerable amount of retained urine was withdrawn and an 
excellent pyelogram made (Fig. 2). This not alone shows the marked 
dilatation of the pelvis and calices which has occurred since the pyelo- 
gram taken a week after operation, but also shows the probable spot 
in the upper third of the ureter where Dr. Gibson met with marked 
obstruction to his catheter. Our roentgenologist, Dr. Burnham, inter- 
preted this point in the ureterogram as due to an invagination which 
he believed was caused by the presence of a non-opaque stone. This 
was the first instance of intussusception he could recall having seen, 
and until the publication of Dr. Hunner’s case, I do not remember ever 
having heard it considered. 

The fact that a small shadow appeared in this area some months 
later, and that later, following manipulation, the patient passed a small 
calculus with immediate improvement in his condition, would seem to 
substantiate Dr. Burnham’s interpretation of the ureterogram. 

In order to ascertain if this point of apparent intussusception was 
responsible for the obstruction and renal dilatation, Dr. Gibson par- 
tially withdrew the catheter, and subsequently made a second pyelo- 
gram after the pelvis had had opportunity to partially empty. Figure 
3 shows an area of apparent stricture in the middle third of the 
ureter where only a fine line of opaque media is discernible. That 
such could not be a stricture was demonstrated by the ease which 
Dr. Gibson later passed a No. 12 catheter into the renal pelvis. I 
interpreted this filling defect to be due not to any diminution in the 
size of the ureter at this point, but to torsion due to twisting caused 
by periureteral inflammation and adhesions. The presence of such 
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an inflammatory reaction is suggested by the absence of any psoas 
shadow on the right in roentgenograms made at that time. 


On June 6 an intravenous urogram was made, which showed how 
rapidly the dilated right kidney had regained function and was pro- 
gressively diminishing in size as a result of the dilatation Dr. Gibson 
had carried out ten days previous. During this period, the patient 
had been free of symptoms and continued to improve for the next 
week, at which time, on June 14, it seemed advisable to check his 
condition with another retrograde pyelogram. Because this showed 
the two points of apparent obstruction still present, Dr. Gibson again 
dilated the ureter by the passage of a No. 12 catheter, which was 
left in place for twenty-four hours. Following its removal, a very 
severe febrile reaction occurred, and for several days it was debated 
whether or not an emergency nephrectomy might be indicated. Dr. 
Hugh Cabot saw the patient in consultation, and advised a course of 
watchful waiting, believing that satisfactory drainage had been ob- 
tained. This proved to be the case, and the following week the 
patient returned to his home in Wyoming. While there, he made 
progressive improvement, and on July 22 intravenous pyelograms 
showed a slightly dilated renal pelvis to be emptying satisfactorily. 


The urine was microscopically negative, and the patient had resumed 
his normal life. 


On Labor Day the pain in his side returned, and the urine again 
contained considerable numbers of pus cells. No improvement oc- 
curring, on October 18 a roentgenogram was made which, at the 
time, was interpreted as being negative, but upon later review was 
seen to show a shadow below the right renal area in approximately 
the position of the presumed intussusception. Intravenous pyelo- 
gram showed this to coincide with the ureteropelvic juncture, and 
the renal pelvis to be again dilated. 


Another roentgenogram taken on November 1 showed the shadow 
to have moved down, and to be located opposite the fifth lumbar 
vertebra at the point in the ureter where the apparent torsion of the 
ureter had occurred. A pyelogram, made at this time showed the 
ureter to be dilated above this point, and the area of intussuscep- 
tion to be now fully patent. Recovery of the stone by manipula- 
tion was attempted without success although the shadow disappeared 
from the roentgenogram, made following this attempt. This roent- 
genogram also showed the shadow of the right psoas muscle again 
to be partially discernible, indicating a subsidence of the periureter- 
itis. In view of this fact, it is interesting to note that the intra- 
venous urogram made at this time, while it still showed marked dilata- 
tion of the pelvis and calices, no longer indicated any areas of ob- 
struction in the ureter. Both the point of intussusception and of 
twisting now permit the free flow of urine down the ureter. 
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During the next two months the urine contained many pus cells and 
pure cultures of Aerobacter aerogenes. These organisms defied de- 
struction by all urinary germicides, including sulfanilamide, until on 
February 14 the patient passed the hitherto unidentified stone. After 
this, his urine rapidly cleared and soon became negative on culture. 

On March 18 intravenous urograms were again made, and showed 
the pelvis to be returning to normal size, and the fifteen minute 
plate indicated that it was emptying satisfactorily. 


CONCLUSION 


This case seemed worthy of recording for two reasons: First, 
because of the uniqueness of the intussusception, and second, be- 


cause of the spontaneous disappearance of the ureteral torsion as 
the evidence of periureteritis subsided. 





URETER WITH EXTRAVESICAL ORIFICE; SUPERNU- 
MERARY URETER ENDING BLINDLY; CROSSED 
URETERAL ECTOPIA; STONES IN 
EXTRAPELVIC CYSTOCELE 


REPORT OF ELEVEN CASES 
JOHN L. CRENSHAW, M.D. 
From the Section on Urology, The Mayo Clinic, Rochester, Minnesota 


In recent years a number of papers have contained reports of 
cases of anomalous ureter and have dealt in detail with the embryo- 
logic origin of the ureter and the development of ureteral anom- 
alies.“*7""" As to the causes of anomaly, as yet nothing is known 
and it would be of interest to trace the possible influence of hered- 
ity in a large series of cases. To date the total number of reported 
cases of ureter with extravesical orifice and of ureter with other 
major developmental defects is still so small as to warrant report- 
ing six more of the former and five of the latter. 


EXTRAVESICAL URETERAL ORIFICE 


In 1935 Buchtel and I reported seven cases of extravesical 
ureteral orifice and reports hereinafter recorded, of six more, bring 
the total to thirteen in which diagnosis had been made at The 
Mayo Clinic to May 1, 1939. In our previous report® we estimated 
that this anomaly had been diagnosed in approximately one of 
130,000.cases in which the patients had registered at the clinic. 
As we suggested, in 1935, the increased use of excretory urography 
has increased the number of anomalies that are found and the 
proportion relative to extravesical ureteral orifice is now one in 


81,150 patients. 


The data concerning the previously reported cases are given 
in Table I. The reports of the six new cases of extravesical 
ureteral orifice follow: 


Case 8.—(Fig. la and b). The patient was a girl, nine years of age. 
Her parents had noticed that she had been unable completely to control 
her urine from birth and, when she was two years old, they had con- 
cluded that something was wrong, as the diapers were always wet 
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in spite of regular voiding. At this age of two years the child had 
been examined by several physicians but nothing abnormal was found. 
At five years of age a cystogram had been made and reported neg- 
ative. At eight years, another physician had found a ureter opening 
into the vestibule and had made an excretory urogram, demonstrating 
duplication of the right ureter; he also had removed several concre- 
tions from the vagina, one of which was almost an inch long. 


Fig. 1. Case 8. Extravesical ureteral orifice. a. Right duplication. Ureter 
from upper segment opened into vestibule. 6. Retrograde urogram of upper seg- 


ment. Dilatation of aberrant ureter. Lead catheter in ureter from lower seg- 
ment. 


Physical examination at the clinic gave negative results except for 
the ureteral anomaly. There were no concretions in the vagina. The 
value for blood urea was 26 mg. per 100 c.c. Urinalysis, examination 
of the blood and roentgenologic examination of the chest and urinary 
tract gave negative results. 

An excretory urogram gave evidence of complete duplication of the 
right pelvis and ureter; the upper segment was dilated and the lower, 
normal. The left kidney and uretér were normal. Cystoscopy revealed 
a normal bladder with one meatus on either side. The urethra was 
normal. The meatus from the upper segment of the right kidney 
opened into the vestibule just below and to the right of the urethral 
meatus. 

Right heminephrectomy and partial ureterectomy (upper segment) 
were performed. Recovery was uneventful, and relief resulted. 
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Case 9.—(Fig. 2a and b). A girl, six years of age, always had been 
generally healthy but never had been able to retain urine. At two years 
of age she had passed bloody urine for a week, without other symp- 
toms. She had been treated by several physicians for leakage of urine. 
Cystoscopy had been performed and irrigations and rest in bed had 
been prescribed, with no relief. 

Urinalysis disclosed an occasional pus cell. The value for blood urea 
was 22 mg. per 100 c.c. Results of examination of the blood, including 


Fig. 2. Case 9. Extravesical ureteral orifice. a. Excretory urogram. 
b. Retrograde urogram; left ectopic ureter opened into urethral meatus. 


the Wassermann reaction, the von Pirquet reaction, and culture of 
urine all were negative, as were, also, roentgenograms of the chest and 
urinary tract. 

Cystoscopy and bilateral pyelograms gave evidence of relaxation of 
the sphincter, grade 2. Expulsive force was diminished, grade 2, but 
sensation was normal. The right pelvis and ureter were normal. Left 
renal ptosis apparently was present but it was suggested that the mass 
might well be the lower segment of a duplicated kidney. Careful 
search for an extravesical meatus failed to reveal it; the leakage was 
thought to be due to a neurogenic condition of the bladder and the 
parents were advised to bring the child for examination again when 
she was older. 

The patient returned, October 1, 1937, aged sixteen years, complain- 
ing of leakage of urine, as before. Cystoscopy and vaginoscopy failed 
to disclose an aberrant ureter, but the vesical sphincter was relaxed 
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and expulsive force was reduced. An excretory urogram disclused the 
presence of a normal right kidney. Complete duplication of the left 
pelvis and ureter were present. Subsequent cystoscopy and examina- 
tion of the urethral meatus disclosed an aberrant ureter, opening in 
the lower edge of meatus. This ureter was catheterized and a pyelo- 
gram outlined the upper segment of the left kidney, which was moder- 
ately dilated and function reduced. 

Left heminephrectomy was performed and complete relief resulted. 


Case 10.—(Fig. 3a and b). A girl, six and a half years of age, was 
brought for examination with the complaint of continuous dribbling of 


Fig. 3. Case 10. Extravesical ureteral orifice. a. Left ectopic ureter opened 
into floor of urethra, just distal to the sphincter. Lower segment; upper pelvis 
not visualized. b. Retrograde urogram. Dilated aberrant left ureter. 


urine since birth, during the day; there never had been any leakage at 
night, even when the girl slept twelve hours. During the day she 
never voided voluntarily. Her rectum was completely continent. 

The girl was well developed and exceptionally bright mentally. The 
urethral meatus seemed enlarged and urine dribbled from it. Urine 
could be easily expelled from the bladder by exerting pressure on the 
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lower part of the abdomen. Urinalysis, the Wassermann reaction of 
the blood, and roentgenologic examination of the urinary tract all 
gave negative results. The value for blood urea was normal. On 
cystoscopy the ureteral orifices were found to be in normal position. 
Excretory urography gave evidence that the right kidney was normal 
but the shadow of the left was typical of duplicated kidney ; the lower 
segment was well outlined and normal but the upper segment was not 
visualized. Subsequent cystoscopy disclosed a ureteral meatus in 
the floor of the urethra, just distal to the sphincter. On pyelography, 
a hugely dilated ureter to the upper segment of the left kidney was 
outlined. 

Left heminephrectomy and partial ureterectomy were performed and 
19 cm. of greatly dilated, tortuous ureter were removed. The pelvis 


was dilated and marked cortical destruction was present. The girl be- 
came completely continent. 


Evidently, in Case 10, the leakage of urine by way of the urethra 
during the day caused involuntary evacuation of the bladder, whereas 
at night all of the small quantity of urine from the upper segment of 
the left kidney was retained in the hugely dilated, aberrant ureter. 


Hence, there was no voluntary voiding during the day and no leakage 
at night. 


Case 11.—(Fig. 4). A psychoneurotic married woman, thirty years 
of age, complained primarily of constant headache and fatigue. She 
had spent most of the preceding three years in bed, under a physician’s 
care. The woman had spells of vesical tenesmus, burning on urination 
and urinary frequency, pyuria and incontinence of urine and she was 
obliged to wear a pad. 

Physical examination disclosed multiple regions of pain and tendeér- 
ness and a cardiac murmur. Neurosis was graded 4. Occasional ery- 
throcytes and pus, grade 3, were found in the urine. General examin- 
ation of the blood, including the Wassermann reaction, gave negative 
results. The value for blood urea was 22 mg. per 100 c.c. On culture 
of vesical urine, no growth resulted. Roentgenograms of the chest 
and head were negative. Of the numerous other examinations, no 
mention need be made. Roentgenologic examination of the urinary 
tract gave negative results except that the elongated, soft tissue shadow 
of the right kidney suggested duplication. 


On excretory urography (the patient would permit only 12 c.c. of 
neo-iopax to be administered) the only visible pelvis on the right lay 
over the lower half of the kidney and suggested complete duplica- 
tion, with a functionless upper segment. The left kidney was normal. 
Cystoscopy disclosed only one ureteral orifice on either side of the 
bladder. In the floor of the urethra, just outside the vesical sphincter, 
was an ureteral orifice covered with a flap; on catheterization of this 
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ureter, pus, grade 2, was obtained and a pyelogram revealed hydrone- 
phrosis and hydro-ureter of the upper segment of the right kidney. 
Right heminephrectomy and partial ureterectomy were performed. 


The patient was cured of incontinence but there was no change in 
her mental condition. 


Case 12.—(Fig. 5). The patient was a girl, nine years of age. 
Since she had been four years old the mother had known that the 
patient had “bladder” trouble; urine dribbled continuously ; the child 
was “always wet.” Shortly before the girl was brought for examina- 
tion she had complained of intermittent burning in the region of the 
urethra; otherwise she had no symptoms. 

Physical examination gave negative results except that the tonsils 
were found to be infected and the leakage and secondary irritation 
of which complaints were made were confirmed. Urinalysis gave 
negative results. The value for blood urea was 24 mg. per 100 c.c. 
On culture of urine there was no growth. Roentgenograms of the 
chest and urinary tract gave evidence of normal conditions. 

Excretory urography and cystoscopy revealed bilateral, complete 
duplication of the pelves and ureters, with only one meatus on either 
side of the bladder. Indigo carmine was injected into the bladder 
but the urine which leaked from the urethra remained unstained, thus 
excluding the presence of vesical incontinence. There was an open- 
ing in the floor of the urethra, to the left. The passage of which 
this opening was the orifice could be catheterized for only 1 cm. and 
was assumed to be the left ureter. The diagnosis was bilateral du- 
plication of the renal pelves and ureters, with probably ureters from 
both upper segments opening into the urethra. 

On January 18, 1939, left heminephrectomy and partial ureterec- 
tomy were performed. Leakage from the urethra continued and, 
on March 7, right heminephrectomy and partial ureterectomy were 
performed. Relief of incontinence followed. Both upper segments 
were relatively small and both pelves and ureters were dilated. Sub- 
sequent excretory urograms gave evidence that the lower segments 


of both kidneys were of normal size and outline and that function 
was normal. 


Case 13.—(Fig. 6). Ever since infancy, a woman, nineteen years 
of age, had had a vulval discharge and had worn a napkin. Shortly 
before she came for examination, the odor of the discharge had in- 
creased but the woman did not know whether the material came 
from the urethra or the vagina. The quantity of the discharge was 
increased when the patient coughed or otherwise strained. 

Physical examination gave essentially negative results. The under- 
clothing had a definitely urinary odor. Urinalysis and roentgeno- 
grams of the chest and urinary tract were negative. The value for 
blood urea was 26 mg. per 100 c.c. 
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Excretory urography gave evidence of normal conditions on the 
right but on the left there was complete duplication of the pelvis 
and ureter. The pelvis of the lower segment was of normal size 
and contour. On cystoscopy the bladder was found to be normal; 
there was only one meatus on either side. A left pyelogram con- 
firmed the reading of the excretory urogram. No evidence of a 
meatus from the upper segment of the left kidney was found in the 
bladder, urethra or vagina, but it was believed that the ureter from 
this segment opened into the urethra and that the segment produced 
only a minute amount of secretion. 


Heminephrectomy, applied to the left upper segment, was advised 
but the patient elected to postpone operation (Table II). 


Several facts in the foregoing data are of interest from the 
diagnostic standpoint: 

1. The high percentage (twelve out of thirteen) of females 
in the series implies either that the condition is rare in the male 
or, as is more probable, that the diagnosis is being missed when 
the ureter opens into a seminal vesicle, the prostatic urethra, or 
the rectum.*® 

2. In this series, as in others, nearly all of the aberrant ureters 
serviced kidneys with duplicated pelves and, when they did service 
duplicated pelves, always the upper pelvis. In only one case of 
the thirteen in this series was the renal pelvis not duplicated. 
There was only one case of bilateral duplication and, in this case, 
the ureters from both upper pelves opened into the urethra. 

3. The segment of the kidney served by the aberrant ureter 
is usually small and, with the destruction and dilatation secondary 
to the anomalous position of the ureter, renal function and even 
the amount of urine secreted may be greatly reduced. For these 
reasons many of these upper pelves are not readily seen in an 
excretory urogram; therefore, if a diagnosis of duplicated pelvis 
and ureter is to be made, dependence must be placed largely on 
the presence of an elongated renal shadow and on the larger than 
normal amount of this shadow which lies above the upper calix 
of the lower segment. Usually the pyelogram of the lower seg- 
ment alone, by contour and position suggests duplication, but 
occasionally the outline of the lower pelvis cannot be distinguished 
from that of a kidney which is not duplicated. The reduced func- 
tion, likewise, makes the excretion of methylene blue, and so on, 
unreliable as an indication of the location of the aberrant orifice. 
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4. In several cases in which the ureter opened into the urethra, 
cystoscopy disclosed slight relaxation of the vesical sphincter which 
had been construed as the cause of the urinary incontinence. 


5. The actual ureteral orifice is not always easy to find, even 
after most careful examination, and often after its existence has 
become apparent from other data. For this reason, and especially 
if pyuria or other symptoms are present, the patient usually has 
had various medical, and often surgical, treatment before the cor- 
rect diagnosis has been made. It is not, however, necessary to 
find the aberrant orifice to make a diagnosis. The evidence of 
duplication in the excretory urogram, whether the upper segment 
is visualized or not, and the fact that the orifice of only one 
ureter is found on either side in the bladder, is enough to justify 
a diagnosis of aberrant orifice and enough to warrant surgical 
exploration if incontinence or other symptoms are sufficient. 


6. The patient represented in Case 10 presented an interesting 
symptomatology. She had total urinary incontinence when on 
her feet but no leakage at night. She never had voided volun- 
tarily. Urine, apparently from the bladder, could be expressed 
from the urethra by pressure over the lower part of the abdomen. 
This seemed rather baffling at first but, whether correct or not, my 
interpretation is that during the day there was enough leakage from 
the aberrant ureter, into the urethra, to stimulate the bladder to 
empty and the stimulus came so constantly that voiding became 
involuntary. At night there was no leakage, as the relatively small 
amount of urine secreted by the aberrant segment was retained 
in the dilated pelvis and hugely dilated ureter. Cystoscopy sug- 
gested slight relaxation of the vesical sphincter. After hemi- 
nephrectomy there was no further leakage and voiding became 
normal. 


OTHER ANOMALIES OF THE URETER 


In 1931° and 1933* I reported a total of three cases of unusual 
ureteral anomaly; namely, two cases of abortive development of 
the upper end of the ureter and one case in which a ureter, open- 
ing into either side of the bladder, came from a duplicated left 
kidney, while another ureter, opening into the right base, came 
from the right kidney. Since these cases were reported I have 
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had three more patients with abortive development of the ureter. 
I have encountered, also, one new case of crossed ureteral ectopia. 


ABORTIVE DEVELOPMENT OF URETER 


Details of the three new cases of abortive development of the 
ureter were briefly as follows: In the first of the new cases, 
which will be known as Case 3, the ureter ended blindly 6 cm. 
above the bladder; in Case 4 the ureter ended at the level of the 
renal pelvis of the lower segment, and in Case 5 the ureter ended 
blindly opposite the last lumbar vertebra. In all three of these 
cases there also was a normal ureter on the same side (Table III). 


Case 3.—(Fig. 7). A married woman, forty-nine years of age, 
who had given birth to four children, entered the clinic March 30, 
1939, for urologic examination because, in 1933, she had had hema- 
turia and a papilloma had been discovered and fulgurated. Cystos- 
copy until two years before this last admission always had given 
negative results. 

The urine was negative. The value for blood urea was 30 mg. 
per 100 c.c. Roentgenologic examination of the urinary tract gave 
negative results. On cystoscopy the urethra was normal; the blad- 
der also was normal except for duplication of the left ureteral ori- 
fice. Urine did not spurt from the lower, most medial orifice, and 
the catheter met obstruction 5 to 6 cm. above the orifice. Urine 
spurted normally from the upper, outer meatus and the correspond- 
ing ureter took a normal length of catheter. Urograms gave evidence 
of a normal left pelvis and kidney above the upper meatus; the sec- 
ond ureter terminated blindly 5 to 6 cm. above the meatus. 

The anomaly that has been described was giving no symptoms and 
required no interference. 


Case 4.—(Fig. 8). A married woman, twenty-eight years of age, 
complained of pain in the right lower abdominal quadrant. When 
the pain had developed suddenly, four and a half years before, it had 
been necessary to lift the patient into bed. The woman’s tempera- 
ture, at that time, had been 103°F.; appendectomy had been per- 
formed and the patient had been told that the appendix was just 
ready to rupture. A year later the patient had had a similar attack, 
without urinary symptoms; ovarian cysts had been punctured but 
the woman did not remember on- which side. Thereafter she had 
been well for a year and a half. Then she had had another attack 
and, according to her report, after complete examination, the diag- 
nosis of “nerves” had been made. There had been no more attacks 
until two weeks before the woman’s admission to the clinic, when 
sudden severe pain occurred and lasted fifteen minutes. A _ similar 
attack occurred the next day. The pain extended to the right flank. 
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Physical examination gave essentially negative results. The systolic 
blood pressure was 110 mm. of mercury and the diastolic, 78. Spe- 
cific gravity of the urine was 1.030, the urine was acid, did not 
contain albumin or sugar and was microscopically negative. There 
was no growth from catheterized urine. Results of general exami- 
nation of the blood, including the Wassermann reaction, as well as 
of roentgenologic examination of the urinary tract, were negative. 


Cystoscopy disclosed slight, chronic urethritis but the bladder and 
urine from the right kidney apparently were normal. Urograms 
gave evidence that the right ureter was bifurcated at the level of the 
fifth lumbar vertebra; one branch led to a normal right pelvis and 
the other branch lay medial to the first and terminated at the level 
of the other pelvis, in a slightly rounded and slightly dilated blind 
tube, without pelvis or calices. 

The pain apparently did not arise in the urinary tract. Probably 


it was ovarian but it did not cause sufficient trouble to justify ex- 
ploration. 


Case 5.—(Fig. 9). Two years before her admission, a married 
woman, fifty-two years of age, noticed fatigue, weakness, backache 
and nervousness. The symptoms had been of increased severity in 
the summer before her admission. She had been tired all the 
time, unable to do her work, very nervous and felt that she 
trembled inwardly. The backache had been noticeable more 
on the left side than on the right and had been worse after she 
had been on her feet and was tired; the aching extended anteriorly 
and also posteriorly, into the dorsal region; it never extended to the 
groin or leg. There were no urinary symptoms. 


The urine was negative to analysis and the chest was negative to 
roentgenologic examination. The only abnormalities disclosed by a 
roentgenogram including the region of the kidneys, ureters, bladder 
and spinal column were slight hypertrophic changes in both sacro- 
iliac joints. Cystoscopy and a left pyelogram gave evidence that the 
left kidney was normal. There was incomplete duplication of the 
lower third of the left ureter; this ureter divided 6 or 8 cm. above 
the bladder and one branch of it terminated in a dilated segment just 
above the crest of the ilium. 


The diagnosis was partial duplication of the lower third of the 
left ureter, the ureter ending blindly opposite the last lumbar verte- 
bra. : 


CROSSED URETERAL ECTOPIA 


The one new case of crossed ureteral ectopia will be known 
as Case 2 (Table IV). There was a solitary kidney (agenesia?) 
on the right; the ureter crossed to the left side and was implanted 
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in the left side of the bladder, in the position normal for implanta- 


tion of the left ureter. 


TABLE IV. SUMMARY OF DATA OF TWO CASES OF CROSSED URETERAL 
ECTOPIA 





Case 1 (previously reported) 


Case 2 (new) 





Female—aged 25 years 


Right kidney and ureter normal ex- 


cept for infection 


Left hydronephrosis; duplicated pel- 


vis removed elsewhere 


Dilated ureters arising from right 


and left vesical bases, ending in 
left renal region 


Pyelonephritis and cystitis treated, 


with relief 





Male—aged 8 years 


Absence of left kidney and its ureter 


(agenesia?) 


Right hydronephrosis with hydro- 
ureter crossing to the left side-and 
orifice in the position in the left 
vesical base which would be nor- 
mal for left ureter 


Right renal colic relieved temporarily 


by ureteral catheter 


Permanent right nephrostomy per- 
formed 











Case 2.—(Fig. 10). A boy, eight years of age, was registered 
July 28, 1936, with the history that two weeks previously he had had 
diarrhea. The physician to whom the boy had been taken had treated 
him for the diarrhea; also he had stripped back a phimotic foreskin 
and had instructed the mother to keep it stripped back. Seven days 
later the foreskin had become swollen, had caused severe pain 
and it had not been possible to bring it down over the glans. The 
patient could not urinate and had to be catheterized. The boy had 
spina bifida and a club foot and never had had control over his 
bladder. He had been subjected to operation for the spina bifida at 
ten days and at six months of age and repeatedly operations had 
been performed on the club foot and casts had been applied to it. 
The action of the boy’s bowels had been characterized by diarrhea 
or lack of control alternating with constipation. 

Physical examination disclosed deformity of the spinal column, 
thorax, pelvis and feet. Chills, fever, pyuria and pain of the right 
side had developed. Excretory urograms, and cystoscopy with retro- 
grade pyelograms, disclosed a solitary right kidney as well as hydrone- 
phrosis and hydro-ureter with infection. The ureter from the right 
kidney crossed the spinal column and entered the left side of the blad- 
der; the orifice was in the position in the left base which would be 
normal for the left ureter. There was no ureteral ridge and no ori- 
fice on the right. Thorough examination of the urethra did not re- 
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veal another ureteral orifice. There was no evidence of a neuro- 
genic condition of the bladder. 

When a ureteral catheter was passed to the right pelvis and 
was tied in place, symptoms were relieved. Symptoms recurred as 


Fig. 10. Case 2. Crossed ectopia. 
Left agenesia. Right hydronephrosis 
and hydro-ureter with right ureter 
crossing spinal column and inserted in- 
to left vesical base. 


soon as the ureteral catheter was removed; therefore permanent right 
nephrostomy was performed. 


MULTIPLE STONES IN A HUGE EXTRAPELVIC CYSTOCELE 


The last case which I have to present is of interest chiefly as 
an example of how far shadows can be from the normal position 


of the bladder or lower part of the ureter and still be included 
in these organs. 


Case 1—(Fig. lla and b). A married woman, fifty-four years of 
age, was admitted August 3, 1938. She had had two children, by 
normal labor; the youngest of the children was twenty-one years of 
age. The patient had undergone appendectomy in 1924 and sub- 
total hysterectomy, for fibromyoma, in 1929. She reported that, on 
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straining, she had had a sense of fullness in the vagina for two to 
five years. At night she was obliged to urinate two to four times 
and, in the day, every two hours. She was not incontinent and she 
had no burning sensation but she did feel that her bladder did not 
completely empty. Two to three weeks before her admission she 
had passed three chalkwhite stones the size of a pea and bearing 


Fig. 11. Multiple stones in extrapelvic cystocele. a. Shadows of multiple 
stones in the bladder, well below the bony pelvis; b, excretory urogram. Multi- 
ple stones in huge extrapelvic cystocele. 


many facets. There had been slight bleeding with the passage of 
the first stone but no other hematuria. The patient had not had 
renal colic, chills, fever or other urinary symptoms. 

The woman’s blood pressure was 170 mm. of mercury systolic and 
86 diastolic. Her weight was normal. The bladder and cervical 
stump were prolapsed. The specific gravity of the urine was 1.020. 
The urine was alkaline, contained albumin grade 2, and pus grade 4 
but no sugar. In roentgenograms of the urinary tract were multiple 
shadows about 3 cm. below the level of the symphysis. Hyper- 
trophic changes were evident in the thoracic and lumbar portions of 
the spinal column. The chest was negative to examination. Be- 
cause catheterization of the bladder was impossible, an excretory 
urogram and cystogram were made. The upper part of the urinary 
tract was urographically negative except for bilateral ureterectasis 
(grade 1). There were many stones in an extrapelvic, huge cystocele. 
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On August 9 the cervical stump was removed by the vaginal 
route, together with the remaining portion of the uterus. Other 
procedures were partial vaginectomy, perineorrhaphy, vaginal cystot- 
omy and vaginal removal of vesical calculi. Recovery was uneventful. 


SUMMARY 
Herewith, I have added to the literature reports of six new 
cases of aberrant ureter with extravesical orifice, reports of three 
new cases of abortive development of the ureter and a report of 


one new case of crossed ureteral ectopia. The number of reports 
of these anomalies is relatively small. 


I would emphasize the necessity of an excretory urogram in 
all cases of unexplained urinary incontinence. Following this, care- 
ful cystoscopy should be performed. Particular attention should 
be paid to whether the proportion of the renal shadow that is 
above the upper calix indicates the probability of the existence 
of duplication of the pelvis. 


The urologist always should bear in mind the possibility of 
anomalies of the urinary tract so that, when indicated, he can 


perform the special examinations necessary positively to diagnose 
them. 
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Dr. Rocer C. Graves (Boston): I should like to express my 
personal appreciation of Dr. Braasch’s very interesting and impor- 
tant paper. He deals with matters that I think we have given too 
little attention. I had expected that he would go on, as he probably 
will in another communication, and relate the significance of uro- 
grams showing even more greatly delayed excretion. In this meth- 
od of delayed urograms we have a way of throwing some light on 
the state of the obstructed kidney. I mean the kidney which 
shows actual dynamic stasis rather than adynamic, to use the terms 
that Dr. Braasch employs, the kidney that has been really definitely 
obstructed and apparently completely obstructed in some instances. 

In the first place, there is an interesting illustration of the dif- 
ference between dynamic and adynamic stasis, as Dr. Braasch de- 
scribes them, in the picture that one sees so often in cases of con- 
genital stenosis at the ureteropelvic junction, where, above the level 
of the stricture, there is hydronephrosis due obviously to dynamic 
causes, and where one sees so often below such a stricture, a uni- 
form dilatation of the ureter without obstruction down to the level 
of the bladder, that, I have felt, must be adynamic stasis or atony, 
resulting perhaps from disturbed peristaltic activity. I have ob- 
served this latter phenomenon repeatedly, but I do not recall seeing 
it commented upon or explained. 

The obstructed kidney offers problems that are of very great 
practical importance as well as of considerable clinical difficulty 
many times, and the delayed urogram is helpful, if properly used. 
There are three things that we do not know about the obstructed 
kidney, and thus far have been unable to learn with any degree of 
accuracy. First, it is very difficult to tell from the history how long 
the obstructed kidney has been blocked; second, when infection is 
present in the completely obstructed kidney we have no way of tell- 
ing with any exactitude prior to operation the whole story as to 
the nature and extent of the infection; third, and most important, 
and more applicable to this present discussion, we cannot tell with 
much accuracy, prior to operation, the degree of recoverability of 


152 





DISCUSSION 153 


the blocked kidney, and there, I think, delayed urograms give us 
some help. 


Very strange things happen with the obstructed kidney, as you 
all know. In some instances a kidney which seems to have been 
blocked for a long time will recover; in other instances one may 
find surprising lack of recoverability in the obstructed kidney. I 
have seen instances of bilateral complete ureteral obstruction with 
anuria treated by emergency bilateral nephrostomy, where both 
kidneys apparently were equally obstructed, where both kidneys 
had similar gross appearance at operation, but in which on one 
side there would be immediate resumption of function and on the 
other side no further function at all. What makes the difference? 
How long can an obstructed kidney be obstructed and still recover 
function when the obstruction is relieved? These are questions 
that we still know too little about. I have an idea that infection is 
perhaps the biggest factor in recoverability. Obstruction com- 
presses the kidney; infection actually destroys it. Now, of course, 
it is not quite so simple as that, but I have an idea that the truth 
lies somewhere along that line. 

A year or so ago in connection with another paper, I showed a 
case in which the best pyelogram, in fact the only one which 
showed any evidence of function, was obtained four hours after 
the injection of the intravenous dye. This was a case with 
an upper ureteral calculus and what appeared to be a completely 
blocked, functionless kidney, until the four-hour roentgenogram 
was made. Since that time I have seen a case in which, as I recall 
it, the first and only evidence of functional activity on the side 
of the kidney blocked by stone came after twenty-four hours, and 
Richard Chute in Boston had a similar experience that he told me 
about. 

To further and even more graphically illustrate this particular 
point, I have some roentgenograms in which I think you will be in- 
terested. The patient was a woman of about fifty. She had had 
carcinoma of the cervix eight years before, treated with radium, 
and probably with excessive, poorly-screened dosage. Two years 
ago she returned to her doctor for some sort of urinary disturbance 
and at that time cystoscopic examination was said to disclose a 
sloughing area which included the entire trigone and in which it 
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was impossible to find the ureters. A suprapubic operation was 
done and the record states that nothing could be found except the 
sloughing trigone, a late result, apparently, of irradiation reaction 
with necrosis. Nothing was done. That was two years before I 
saw the patient, so here is one instance in which we know that the 
ureters were obstructed for at least that long. 

Fortunately, renal infection had never come into the picture in 
this case and there was no sign of malignant disease. When I saw 
the patient eight years after radium and two years after known 
lower ureteral obstruction, she had a phthalein excretion of zero in 
two hours. It was absolutely impossible to find the ureteral orifices ; 
the trigone was completely sloughed. We advised nephrostomy as 
a life-saving measure. The blood chemistry was normal, the phthal- 
ein excretion was zero, a phenomenon to which Dr. Colby called 
attention several years ago. We have seen many, many instances 
of it since. 


In this particular case, the first plain roentgenogram, as you see, 
shows no evidence of any kidney on the right side, but there is a 
shadow which probably means a large hydronephrotic kidney on 
the left side. There has been no dye. 

In the excretory roentgenograms there is virtually no evidence of 
function on the right side. The situation on the left gradually be- 
came clear and was well-defined two and a half hours after the in- 
jection of the dye. Here you see a roentgenogram made four and 
a half hours after injection. There is still some function in this left 
kidney but a marked hydronephrosis is shown. Nephrostomy on 
that side sent the patient home in three or four weeks in good con- 
dition, with a phthalein excretion from this one kidney of over 50 
per cent in two hours, as compared with a total output of zero when 
she came into the hospital. The delayed urograms were helpful in 


this case from the standpoint of diagnosis and prognosis, and as a 
basis for treatment. 


Dr. Epwarp L. Keyes (New York): I have reported previous- 
ly before this Association a difficult case of a dilated extravesical 
ureter that caused pyonephrosis of half the kidney. Following a 
nephrectomy the dilated ureter continued to give trouble and I was 
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unable to remove the fixed lower segment of the ureter, so I 


drained it through the vagina. That was certainly more than five 
years ago, and that drain is still open. 


Dr. CHartes C. Hiceins (Cleveland): I should like to ask Dr. 
Braasch one question. From the roentgenograms which he dem- 
onstrated this morning, I observed that frequently the intravenous 
urograms and pyelograms were made the same day. Whether the 
intravenous urograms preceded or followed the retrograde pyelo- 
grams I am not certain, but it has been our experience that if the 
intravenous urograms are made following the retrograde pyelo- 
grams they frequently are exceedingiy difficult to interpret. Even 
in the presence of a normal kidney we have found that at times 
there is evidence of delayed emptying time, the kidney being well 
filled for a period of an hour, with complete visualization of the 
ureter. In my meager experience this has happened so often that I 
hesitate to perform the intravenous urogram the same day the ret- 
rograde pyelogram is made. 


I should like to know Dr. Braasch’s experience regarding this. 


Dr. Witttam F. Braascu (Rochester, Minn.): May I ask Dr. 
Quinby one question? Have you used neoprontosil ? 


Dr. WiLL1AM C. QuinBy (Boston): Yes. 


Dr. Braascu: Neoprontosil may be employed over a long pe- 


riod of time with much less danger of disturbing the blood picture 
than sulfanilamide. 


. QuinBy: Do you mean by the usual method, by mouth? 
. BRAASCH: Yes, either way. 
. Quinsy: Yes, they have used it. 
Dr. BraascH: The use of pyridine compounds as a local anti- 
septic in my experience has been of value in treating cystitis. 
Answering the question of Dr. Higgins, do you mean to savy that 
you use the excretory urogram after the retrograde? 


Dr. Hiceins: Yes, if it is done there is evidence of retention. 
If the intravenous urogram is made after the retrograde pyelogram 
is made there is a possibility of misinterpreting our film. 
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Dr. Braascu: I think that is true. I mentioned in my paper 
that irritation from the ureter by ureteral catheter will sometimes 
cause delayed emptying time in the delayed urogram. 


Dr. Hiccins: How long a period of time do you think should 
elapse ? 


Dr. BraAascH: At least several hours. 





INDICATIONS FOR RE-IMPLANTATION OF THE 
URETER INTO THE BLADDER 


W. HOUSTON TOULSON, M.D. 
Baltimore, Maryland 


In the great majority of conditions of the ureter in the juxta- 
bladder location, surgery is not necessary. Occasionally, however, 
pathologic conditions exist here that cannot be effectively treated 
by any other method than surgery. Re-implantation of the ureter 
in the bladder is, therefore, to be considered under these circum- 
stances. Among its indications may be the following situations: 


1. Undilatable or impermeable stricture of the ureter in the 
juxta-bladder position, or at the orifice; the condition may be 
bilateral or unilateral, intrinsic or extrinsic. 

2. Ureteral opening into a diverticulum requiring diverticulec- 
tomy. 

3. Ureteral occlusion due to malignancies of the bladder. 

4. Congenital valves at or near the ureteral orifice. 

5. Certain ureteroceles. 

6. Straightening (shortening) of the ureter for better renal 
drainage. 

7. Ureteral fistule near the bladder. 

8. Impacted stones in the presence of a narrowed ureter below 
and an infected and dilated ureter above the impaction. 

9. Surgical accidents to the ureter in this location requiring 
reimplantation. 


10. Possibly some pelvic inflammatory processes embedding the 
ureter in contracting scar tissue. 


Many of these conditions dovetail or coexist, and many also 
require other surgical procedures. 

During the last two or three years I have had occasion to 
re-implant ureters into the bladder in four cases. In each of 
these cases I was impressed with the great improvement in renal 
function suggested by the intravenous pyelograms. 

The first patient was operated on for stone in the ureter in a 
small diverticulum just outside the bladder, with a small abscess 
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surrounding it from urinary leakage and a partially necrotic 
ureteral wall. 

The second case was a small child aged four years. The ureter 
in this case emptied into a diverticulum. A diverticulectomy was 
done through a midline suprapubic cystotomy incision and ureter 


re-implanted in the bladder above the site of the diverticulectomy 
closure. 


Orifice 


Prostate 
Gland 


Fig. 1. Re-implanted ureter above Fig. 2. The re-implanted ureter with 


the original orifice with the scarified 
mucous membrane of the bladder. The 
knots in these sutures should be tied 
outside the bladder and not as they 
appear in the diagram. 


the bladder wall stitched around the 
re-implanted end to reinforce the new 
location. Under no_ circumstances 
should the ureter be under tension. 
The operative field should be drained 


thoroughly and the bladder put at rest, 
preferably by suprapubic drainage. 


The third and fourth cases were for impacted stones in the 
juxta-bladder position of the ureter. In these two cases it was 
impossible to dilate the ureter from below either before or at 
operation and associated with the impacted stone was a pyo- 


nephrosis. In one case, moderately advanced, and in the other case 
considerable dilatation of the ureter was encountered and the wall 
of the ureter was infected. 

The technical procedures, of course, vary with the differing 
conditions. The patient is placed in the Trendelenburg position. 
The operation is done extra-peritoneally and the site may be 
reached by either a midline suprapubic incision or a pararectus one. 
After the ureter is inspected and other pathologic conditions dealt 
with, the ureter and bladder in the vicinity are mobilized. The 
ureter is opened and a large bougie passed to the kidney pelvis 
to insure its patency. The ureter is now excised as far down 
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toward the bladder as possible and the stump ligated. Allis clamps 
are used to prevent crushing the ureteral and bladder walls. The 
ends of the ureter are splayed so as to introduce a No. 00 chromic 
catgut suture through each side of the wall of the ureter. The 
bladder, which has been previously drained, is now opened. The 
free end of the ureter is measured against the site of re-implanta- 
tion and under no circumstances should the ureter be on tension; 


Fig. 3. A dilated ureter after re- 
peated efforts to drain by cystoscopic 
methods. Reimplantation of ureter is 
indicated. 


the area of the mucous membrane of the bladder coming in 
contact with the divided ends of the ureter are scarified to help 
form adhesions here. The catgut sutures in the ureteral ends are 
brought through the bladder wall and tied outside the bladder, 
being sure that the ends of the ureter are snugly in contact with 
with the scarified area inside the bladder. The opening into the 
bladder need not be large to do this. The bladder wall is now 
closed around the ureter, one of the continuous sutures catching 
part of the outer wall of the ureter to help hold it in this position. 
The bladder wall is now drawn about the ureter, affording some- 
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Fig. 4. Child aged four. (a) Diverticulation of bladder. (b) Indicates the 
ureter emptying into the diverticulation. (c) Pronounced angulation of the 
ureter and hydronephrosis of the left kidney. (d) End-result after divertic- 
ulectomy and ureteral re-implantation. Notice the straightening of ureter. In- 
fection entirely gone. 
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thing of an oblique entrance into the bladder, and at the same 
time offering additional security to the anastomosis. This proce- 
dure is plainly necessary in dealing with a dilated and infected 
ureter wall, which will slough if not protected as well as possible. 
A small drain is introduced down to the operative site before 
closure is made, and if drainage is adequate, intraperitoneal pres- 
sure obliterates dead space. Penrose drains seem better than stiff 
rubber tubing, because rubber tubing may help in the establish- 
ment of a persistent urinary fistula and may do material harm 
by eroding a blood vessel. It is imperative to have the bladder 
at rest, either by suprapubic drainage or by means of a properly 
functioning indwelling urethral catheter, for as long as ten days 
following operation. 

There is usually some urinary drainage from the operative field 
for a week or ten days, which stops spontaneously as the anasto- 
mosis heals. (In the case of the small child with re-implantation 
and diverticulectomy it was my misfortune to have a persistent 
suprapubic urinary fistula for about eight weeks after operation. 
At the end of this time the fistula closed spontaneously, the end- 
result being satisfactory. ) 

This procedure is probably contra-indicated in older people be- 
cause of the inability of the kidney to make a recovery. Nephrec- 
tomy is usually advisable in these cases, certainly in the presence 
of a badly diseased and poorly functioning kidney. 

Nephrostomy for drainage in addition to re-implantation is’ im- 
portant in aggravated cases of pyonephrosis. In younger people it 
is astounding how much the kidneys improve after a time when 
this is done. This operation may be done at the time of re-implan- 
tation of the ureter, before or later, depending on its necessities. 

In all of our cases but one, a proteus infection, the infection in 
the urinary tract has cleared up and the renal function has im- 
proved. 

In one of our cases, the new opening, after a period of a year, 
had developed a hypertrophy of the musculature of the bladder 
wall and these hypertrophied muscle bundles seemed to take on 
the function of a sphincter and opened and closed rhythmically. 
This would indicate that after a while bladder reflux does not 
occur. Bladder reflux did not occur in the two cases in which 
we were able to attempt this postoperatively. 
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Fig. 5. Pyelogram before and after operation showing marked improvement 
in renal drainage after re-implantation of ureter. Note straightening of ureter 
and the remarkable return of the renal pelvis toward normal. Infection en- 
tirely gone. 


We noted in the postoperative intravenous pyelograms an eleva- 
tion of the bladder on the operated side, but there was no inter- 
ference with bladder capacity or function. We have done intra- 
venous pyelograms instead of retrograde pyelograms purposely, 
in order to obtain an idea of the kidney function postoperatively. 





TRANSPLANTATION OF THE URETERS INTO 
THE RECTOSIGMOID AND CYSTECTOMY 


MOTION PICTURE DEMONSTRATION 


WILLIAM E. LOWER, M.D. 
From the Cleveland Clinic, Cleveland, Ohio 


Transplantation of the ureters into the rectum or sigmoid in 
the presence of the congenital deformity of exstrophy of the 
bladder has been practiced for many years. The length of time 
a child would live in comfort after such a procedure before it 
died from infection in the upper urinary tract did not seem of 
as much concern as the comfort and lessened care while it did 
live. It soon became apparent, however, that a child would prob- 
ably live as long, if not longer, following this procedure than if 
allowed to go on with its exstrophy. Sufficient time has now 
elapsed in a large enough series of cases to evaluate this procedure 
and apply it to other conditions such as malignancies in the urinary 
bladder, intractable interstitial cystitis, tuberculosis of the bladder, 
and in certain cases of vesicovaginal fistulz. 

We are presenting herewith a motion picture of a_ technic 
which we have adopted and which has simplified the procedure 
and reduced the operative mortality rate. To date, our series con- 
sists of 105 cases, the operation having been performed for various 
anomalies and pathologic conditions of the urinary bladder. We 
have followed these patients and find that a majority of those 
living are entirely free from symptoms and the kidney function 
is good after many years. One woman became pregnant and a 
healthy child was delivered by cesarean section three years follow- 
ing ureteral transplantation; others have carried on their various 
vocations and work in perfect comfort. 





DISCUSSION 
Questions asked of Dr. Lower during showing of film 


PRESIDENT SMITH: Dr. Lower, I should like to ask whether 
you fasten the point of insertion of the ureter into the bowel to 
the peritoneum. In other words, how do you prevent an expanse 
of bare ureter being left within the peritoneal cavity ? 


Dr. Lower: If there is much ureter exposed, we fasten the 
cut edge of the parietal peritoneum to the bowel. In most instances, 
this is all that is necessary as adhesions soon form. 


Question: What is your usual length of the buried ureter? 
Dr. Lower: About three inches or three and a half inches. 
Question: Do you ever transplant both at one time? 


Dr. Lower: We do it rather frequently and I think there is no 
particular danger in doing both at the same time. 


Question: Do you put a drain in? 


Dr. Lower: Not in the ureter or peritoneum. We use only a 
tube in the rectum. 


QuEsTION: Do you use catgut in the ureteral lumen? 
Dr. Lower: No. 
Question: What do you do about the double arm suture? 


Dr. Lower: That is tied together and covered over with a fine 
catgut suture. 


QueEsTIon: The two ends tied together? 


Dr. Lower: The two ends tied together. 


Question: Do you think it is necessary to bury such a long 
length of the ureter? 


Dr. Lower: I don’t know that it is; probably not. You can’t 


always select the exact length, and in some instances the ureter may 
be much shorter than others. 


Question: Do you go through the prostate? 
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Dr. Lower: Anterior to the prostate. 
QuEstTion: You don’t drain through the perineum? 


Dr. Lower: Occasionally we do and I think it is a good pro- 
cedure to put a drain into the perineum. 


Question: When do you operate on the bladder? 


Dr. Lower: We do it at the time of the second transplantation. 


Dr. Austin I. Dopson (Richmond, Va.): I have not had an 
opportunity to do a large number of transplantations of the ureter. 
For a long time I have been very enthusiastic about this procedure, 
and with a little care it certainly gives a safe and comfortable 
method for taking care of the urine when the bladder is for some 
reason incapacitated. 

The first patient that I operated upon is now fourteen years old; 
he was operated upon when he was four. He gets up rarely at night 
to void; he voids three or four times during the day and last year 
won the bowling championship in junior high school. 


A colored man that I saw, one of the early cases, had his bladder 
function destroyed as a result of poorly treated gonorrhea. He has 
been able to return as a farm hand, and recently came back to the 
clinic for treatment of another attack of gonorrhea. 

I want to show just two slides illustrating a slight modification 
of the Coffey No. 2 operation in reference to the matter that Dr. 
Smith mentioned about putting the covering over the ureter. In- 
stead of bringing the ureter across the peritoneum, I have dissected 
up the peritoneum where it reflects from the bowel, and pulled the 
ureter beneath with a pair of forceps. 

(Slide) This shows the ureters in place and then, of course, the 
lateral incisions are closed in the same manner. I have used two 
rows of sutures, one in the muscularis and the other in the perito- 
neum. The few patients I have treated, with one exception that 
died of infection, have all done ‘exceptionally well. My x-ray pic- 
tures show, as Dr. Lower mentioned, that these pelves which are 
temporarily dilated have in most instances returned to normal size. 


Dr. Reep M. Nessit (Ann Arbor): I have had three patients 
in whom ureteral transplantation had been done who have had in- 
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dependent passage of the urine and formed stools. I would like to 
ask Dr. Lower why that is and if he has seen the same thing hap- 
pen. The most recent one was a young lady nineteen years of age 
who is now in the hospital following her cystectomy for exstrophy 
of the bladder. I asked her how often she emptied her bowel. She 
said, “Of urine or of feces?” 

I said, “Well, both.” 

She said, “Well, I empty my bowel of urine at so many hour in- 
tervals and about once or twice a day I empty my bowel of the 
fecal content.” She passes formed stools. That is the third patient 
I have seen who did that. I don’t understand it at all. 

It would be very presumptuous to try to add anything to the 
beautiful motion picture that we have just seen of ureteral trans- 
plantation. We have been using practically the same method since 
we had the opportunity of hearing about Dr. Lower’s. However, 
there is one tiny refinement of technic that has been of a great deal 
of value to me. When I open into the lumen of the bowel and pass 
in the anchor stitch, I have occasionally found that the point of the 
needle comes in contact with the mucous membrane of the bowel, 
and I end up where I don’t want to, so I have been putting a 
grooved director in through the opening down to the point where I 
want the needle to emerge, and then directing the point of the nee- 
dle by the use of that grooved director, which has kept me out of 
some trouble. : 


Dr. CHartes M. McKenna (Chicago): I enjoyed Doctor Low- 
er’s paper very much. Several years ago, when we reported our 
work on transplantation of the ureter, it was my opinion that the 
operation then had been perfected. We generally followed the Cof- 
fey technic but changed it when we thought it was necessary. 

The technic Doctor Lower described in his paper this morning 
was a great deal different and apparently more simple than that ad- 
vocated by Coffey and that reported by us. 

Before the surgeon attempts a transplant of the ureter into the 
bladder or in the sigmoid there are three factors to be considered: 
First, to ward off infection; second, to establish a new blood sup- 
ply; third, to keep a good functioning kidney. You will note from 
the pictures shown by the essayist that he did not use catheters in 
implanting the ureter into the bowel. He did, however, make a long 
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trough and apparently attached the ureter so that it would not re- 
tract. You will also note that he cut the ureter off close to the blad- 
der. In my opinion this is very important. He was also very care- 
ful not to strip the ureter back too far before implanting it. I think 
that is one of the most important factors in the success of this 
work. 

We learned early in our work that the ureter should not be 
stripped too far back before making the implantation. Of the first 
six in a series of twenty-seven dogs, four died. They were posted 
and we found the infection started where we made the implant, 
either from a slough of the ureter which had been implanted into 
the bowel or from denuding too much of the ureter which was not 
covered with peritoneum after the implant was made. 

I would like to ask Doctor Lower if he has ever made a cross 
section of the implanted ureter in the bowel of a dog following the 
method he described here this morning. To me, that would be a 
very interesting investigation. 

Time is not sufficient to discuss this paper more, but in closing, I 
want to congratulate the essayist on his splendid contribution. I 
am going to try this technic without the use of catheters. 


Dr. Davin W. Mackenzie (Montreal): I want to add only a 
few words of congratulation to Dr. Lower, and also to say some- 
thing in regard to what Dr. Nesbit said. We have been transplant- 
ing ureters for a long time with practically the same technic, ex- 
cept that at first we transplanted the right ureter into the cecum; re- 
cently we are putting both into the sigmoid. The extremely low 
mortality in this operation has been a great surprise to me, espe- 
cially with the high mortality in experimental work on the animals. 

Our women have done much better than our men, I mean as to 
function following operation, and as Dr. Nesbit has said, many of 
our female patients can distinguish between urination and defeca- 
tion. Many of the women have no night frequency, though most of 
the men have to rise once or twice at night. 

We have aimed at as simple a technic as possible, and have 
avoided foreign catheters and any other foreign material. 


Dr. Witi1aM E. Lower (Cleveland): We weren’t intending to 
give the history of ureteral transplantation. That is a long story 
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and a very interesting one. We are just showing here the technic 
which we are now using. 

It is necessary to be careful about the blood supply of the ureter, 
that is, not to strip the ureter too closely. If this is not observed, 
there may be sloughing of the ureter. 

I have not made the sections Dr. McKenna mentioned. 

As to the stool action, I cannot definitely explain why certain 
patients should have a solid stool and urine separately. 





ANEURYSM OF THE RENAL ARTERY 


J. C. McCLELLAND, F.R.C.S.(C) 
Toronto, Canada 


Aneurysm of the renal artery is one of the rarer lesions found 
in urology. The first case was that of a young physician reported 
by Nebel in 1719. Since then a group of fifty-six cases has been 
reported by various authors throughout the world. To this group is 
added my one case treated by nephrectomy with recovery. 


ETIOLOGY 


Trauma is the most common cause. There is a history of a pre- 
vious injury or contusion to the kidney and later the signs and 
symptoms of the aneurysm appear. Arterial disease itself, caus- 
ing degenerative changes such as those associated with arterioscle- 
rosis, peri-arteritis nodosa and syphilis, favors the formation of 
aneurysm. Of the fifty-six cases analyzed by Mathé, he found that 
nine had had arteriosclerosis ; two had syphilis and an equally small 


number had had peri-arteritis nodosa. Thirty-three out of the fifty- 
six cases had some form of severe infection such as pneumonia, en- 
docarditis, atheroma of the arteries, embolism, malaria and dys- 
entery. 


PATHOLOGY 


The aneurysm is associated with the renal artery or one of its 
large branches. Two types are found, the true and the false. The 
false aneurysm may reach an enormous size, filling the area around 
the kidney, pressing inward toward the mid-line, upward against 
the diaphragm and displacing the organs it comes into contact with. 
It starts as a small rupture of the inner layers of the artery, forcing 
blood out within the wall and forming a swelling which at first is 
quite small, but gradually increases to an enormous size by blood 
forced out of the artery and forming the mass laid down in layers. 

This layer formation of the clot is very important to help recog- 
nize a false aneurysm. The true aneurysm is formed by a gradual 
dilatation of all the layers of the artery, forming a fusiform swell- 
ing of the vessel, which may be entirely in the pedicle itself or with- 
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in the kidney. The portion of the artery forming the swelling has 
some calcified material laid down within its walls sufficiently dense 
to cast a shadow in the roentgenogram and is the most valuable 
sign found in diagnosing this condition. These swellings look like 
large blood sinuses whose walls are formed by thickened calcified 
arterial wall tissue. 


SYMPTOMS AND SIGNS 


Hematuria, pain, swelling and pulsation are the usual symptoms. 

There may be a slowly growing swelling in the flank. The 
growth is progressive and accompanied by a dull throb over the 
mass. In a few instances there has been a systolic bruit over the 
mass which is diagnostic. 

Hematuria may come on weeks or months following the original 
injury. As the mass enlarges there is greater erosion of the sac wall 
and very severe bleeding may appear. The blood may fill the blad- 
der. Late hemorrhages are usually associated with a muscular ef- 
fort such as cause a rise in blood pressure. The hemorrhage may 
be slight or sufficient to bring on sudden death. 

Some patients have had no symptoms but the condition was 
found on the autopsy table. 


DIAGNOSIS 


Mathé reported that only seven of the fifty-six cases were diag- 
nosed or suspected before death or operation. 

The presence of a swelling in the flank following an injury and 
associated with hematuria is synonymous with a rupture of the 
kidney. However, a swelling in the flank increasing very gradually 
and associated with a dull throbbing pain and hematuria, must in- 
clude aneurysm of the renal artery in making a diagnosis from hy- 
dronephrosis, kidney tumor, perinephric abscess and calculous pyo- 
nephrosis. The gradually increasing swelling and a systolic bruit 
over the mass leads to a diagnosis of aneurysm. 

The x-ray is of great value. A ring shadow denser at its periph- 
ery and situated at the position of the hilus of the kidney, is also 
diagnostic. A pyelogram will show this shadow to be entirely sepa- 
rate from the pelvis or the major calices. It may be situated direct- 
ly between the two major calices. This shadow must be differenti- 
ated from calculus, calcified lymph glands, calcification in a neo- 
plasm, the calcification of an auto-nephrectomy, or a calcified cyst. 
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PROGNOSIS 


Thirty-five of fifty-six untreated patients died. a; 

Seventeen of twenty-one patients operated on were saved from 
certain death by removing the kidney. 

Death occurs from exsanguination and is usually due to hemor- 
rhage into the peritoneal cavity, around the kidney or into the uri- 
nary tract. Morris reported a case in which death came on five 
years following the original injury. Most of these patients die with- 
in a year from the onset of the swelling and pain. 


TREATMENT 


Operation should be performed as soon as the aneurysm is sus- 
pected. The true aneurysm is treated by doing a nephrectomy 
through a flank incision. 


A suspected false aneurysm is explored through the flank. The 
mass is exposed very carefully and the laminated character of the 
mass recognized. As soon as this is done the abdomen is opened 
and the renal pedicle exposed, clamped and tied. The kidney and 
the aneurysmal sac is removed by this route. The pedicle with the 
true and false aneurysm is very friable and must be handled gently 
and clamped as soon as possible. Several very severe hemorrhages 
have occurred during this procedure. 


RESULTS 


All untreated patients died. Of twenty-two patients treated by 
nephrectomy eighteen survived. 


CASE REPORT 


W. J. S., a male patient, aged sixty-one, was referred by Dr. Harris 
Gray on June 1, 1938, as he had passed some blood in the urine two 
days previously for the first time. The blood came mixed in the urine 
and was noticed for one day only, accompanied by slight urgency. 
There was no history of pain, no frequency, no burning, no difficulty. 
His appetite was good. Bowels were regular while taking saraka. 
He had no cough or dizziness and slept well. He had an “unusual 
feeling” in the lower end of the sternum which was present lately 
and was thought to be some type of indigestion. 


There had been recently a dull pain in the left side of the neck 


and shoulder as if it were asleep and moving the shoulder cleared 
it up. 
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Previous Illnesses (from Dr. Harris Gray’s history ).—There was no 
history of injury. In 1902 he spent six months in Saranac Lake 
with a small lesion of pulmonary tuberculosis. In 1932 he had a 
slight attack of pneumonia and in 1936 a tonsillectomy was done. 

In December, 1937, he complained of headaches which were re- 
lieved when his constipation was corrected. At this time his blood 
pressure was 189/95. The urine was acid; specific gravity 1.026; 
albumin negative; sugar negative. 

Later in December, the blood pressure as 160/95. The headaches 
were absent as long as he was not constipated. A two-and-fro 
murmur was present in the upper left quadrant of the abdomen 
immediately below the left costal margin. This radiated toward the 
back and was thought to be a congenital murmur of some kind, 
though the exact cause was not diagnosed. He volunteered the in- 
formation that the doctor in the sanitarium in 1902 used to listen 
for some time to this area but never stated what he found. The 
Wassermann reaction was negative. 


Physical Examination.—The patient was a well-nourished man of 
sixty-one years. All systems were examined and gave negative 
findings. The only positive finding was the murmur heard in the 
upper left abdomen immediately under the costal margin. This was 
a systolic bruit present over an area the size of one’s palm and 
radiated to the back over the lower ribs and left costomuscular angle. 
The sphincter of the rectum showed a good tone and the prostate was 


not enlarged, though there was a small area of induration present. 

Urine examination was made June 21, 1938. First and second 
glasses had a slight pinkish color, specific gravity 1.018, no albumin, 
no sugar, microscopic-loaded with red blood cells, and no pus cells. 

Cystoscopy was performed June 23, 1938. Under local anesthesia, 
the cystoscope was introduced finding clear urine in the bladder. 
The bladder mucosa throughout showed a slight amount of conges- 
tion and redness. No stone, tumor or foreign body was present in 
the bladder. Both ureteral orifices were watched and no colored 
efflux was seen coming from either ureter. There was slight redness 
of the left ureteral orifice. The right orifice was normal. Catheters 
passed up both ureters. The left took a No. 6 catheter, while the 
right would not allow a No. 6 to go in but required a small No. 4 
catheter. This went up without any trouble. 

Urine from the bladder showed a few red blood cells, no pus 
cells on microscopic examination, and was sterile on culture. Both 
ureteral specimens showed a few red blood cells; no pus cells, and 
were sterile on culture. 

Plain roentgenogram revealed no stone. The left kidney area 
showed a circle of calcification about the diameter of a ten-cent piece 
over the kidnev area and over the last rib. Bilateral pyelograms 
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were made. The ring of calcification was separate from the calices 
but present in the kidney substance below the upper calix. The left 
showed distinct enlargement of the two major calices, as if they were 
going to the upper and lower poles with a mass protruding in toward 
their center. This was a filling defect and strongly suggested a 
neoplasm in.the left kidney. The right kidney pelvis was not en- 
larged and the major and minor calices were nicely outlined. 


Phenolsulphthalein test showed right 12 per cent, left 8 per cent, 
in ten minutes. 


Provisional Diagnosis.—Neoplasm of the left kidney with calcifica- 
tion. The patient was recommended to have his kidney radiated 
and to wait for three months previous to having the left kidney re- 
moved. He did not accept this advice but wished to have the kidney 
removed at once in order to be sure of the diagnosis. 


Operation (July 8, 1938).—Under spinal anesthesia an S-shaped 
flank incision was made. The muscles were cut through and the 
kidney exposed in its fatty capsule. Immediately the kidney was 
touched it was found to have a distinct systolic thrill each time the 
heart beat. The thrill could be felt in every portion of the kidney 
and it was thought to be a hemangioma or an arterio-venous 
aneurysm. It was separated from the surrounding fat and delivered 
into the wound. The ureter was isolated, clamped, cut and tied. 
There was a group of vessels in the pedicle, quite large, soft, which 
felt as if they were a collection of venous sinuses as one would feel 
in a hemangioma. The thrill persisted each time the heart beat and I 
was very much concerned regarding their isolation without tearing 
one of them as I realized a hemorrhage would be a very serious 
thing. My wish to get the kidney removed without hemorrhage 
overcame my curiosity to study the arrangement of the vessels in 
the pedicle. A small cyst was present in the upper pole. Two 
clamps were applied on the pedicle and the kidney removed distal 
to them. Two fixation sutures were inserted and tied. No bleed- 
ing occurred from the pedicle. The thrill in the kidney ceased as 
soon as the clamps were applied. The wound was closed by two 
layers of sutures in the muscle with skin clips and black silk in 
the skin. A small rubber tube was left in to drain the kidney area. 


Pathologic Report (Dr. W. L. Robinson).—Left kidney: Aneurysm 
of renal artery, cortical cyst. 

This kidney measured 12 x 6 x 5 cm. It had a thin, smooth glis- 
tening capsule and was covered by a few blood clots. At the upper 
pole of the kidney the capsule had been stripped off to expose a soft, 
reddish, nodular mass measuring 1 x 5 cm. in diameter. It was fairly 
well demarcated from the surrounding firm kidney tissue. At the 
lower pole of the kidney, beneath the capsule, was a fluctuant area 
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apparently containing blood. Two large dilated blood vessels with 
thickened walls were seen within the pelvis. These were cut open 
and contained blood clot. 


After fixation, cross sections through the whole kidney. showed 
that the small cortical mass was a cyst which was well demarcated 
from the kidney tissue by a thick capsule and contained serous fluid. 
The cortex was reddish brown and the striations were indistinct; 
the medullary radiations were more prominent, however. On opening 
the blood vessels there was no communication between the large 
dilated thick-walled blood sinuses which ran irregularly from the pel- 
vis into the medulla, and in the central portion of the kidney one 
sinus was rounded and cyst-like while the wall contained many cal- 
careous deposits. The pelvis was thick-walled and the mucosa reddish 


brown and roughened. No direct communication between pelvis and 
blood vessels was found. 


Many sections were taken of the dilated blood vessels in the pelvis 
and special stains as well as routine stains were carried out. From 
the microscopic picture these vessels were evidently arterial in origin. 
Their walls were markedly dilated and thickened, both in the medial 
and intimal coats. The internal elastic lamina was considerably dis- 
torted and showed that the intima was thickened by fibrous tissue. 
The medial coat contained many calcareous deposits, while the ex- 
ternal elastic lamina was duplicated in a few areas. In a section of 
one artery which approached the normal size, similar but slight 
changes were also seen except that there was no dilatation. In sec- 
tions of the cortical cyst the wall was composed of a well-defined 
band of fibrous tissue separating it from the surrounding cortex, with 
the suggestion of an inner lining of flattened epithelial or endothelial 
cells. Many areas of the pelvis showed edema of the connective 
tissue underlying the lining epithelium, with a mild infiltration by 
lymphocytes and plasma cells extending out into the surrounding fatty 
tissue. Diffuse hemorrhage into the submucosa had occurred, which 
may account for this inflammatory reaction. In other areas the 
mucosa had eroded away and the underlying muscle was edematous 
with a similar cellular infiltration. In sections through the kidney sub- 
stance there was a mild diffuse infiltration by lymphocytes and a few 
plasma cells within the interstitial tissue, while some of the tubules 
showed evidence of cloudy swelling. The glomeruli were relatively 
unaffected. This process, however, is not at all prominent. No ab- 
normal communication between arteries and veins was found. 


Postoperative Course-—The patient had a postoperative suppression 
of urine. This was temporary only and was relieved by leaving a 
Garceau catheter in the ureter of the remaining kidney for two days. 
Apparently there was a stricture at the lower end of the ureter which 
remained open after removal of the catheter. He has had some pus in 
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the urine secondary to a chronic prostatitis, which has developed since 
his operation. This is under treatment at the present time. 


SUMMARY 


1. A patient is reported who had a systolic bruit over the left 
kidney area due to an aneurysm of the renal artery. 

2. The aneurysm cast a shadow in the plain roentgenogram. 

3. There was no history of injury. 

4. The blood pressure dropped following nephrectomy. 

5. He had the very unusual complication of suppression of urine 
due to a stricture following nephrectomy. 
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FATAL URETERAL HEMORRHAGE DUE TO EROSION 
INTO THE ILIAC ARTERY 


REPORT OF A CASE OCCURRING DURING INDWELLING CATHETER 
DRAINAGE FOR PYELITIS OF PREGNANCY 


H. G. HAMER, M.D. 


Indianapolis, Indiana 


With infection of the upper urinary tract during pregnancy a 
constant problem of the urologist, the use of the indwelling catheter 
in its treatment is common practice. In the majority of such pa- 
tients the infection is controlled without untoward incident. We 
have recently had our attention called to a danger not previously 
suspected in the occurrence of fatal hemorrhage incident to the use 
of the indwelling catheter in the treatment of pyelitis of pregnancy 
by the reports of two cases. Davidson,’ in a communication to the 
Urologists Letter Club, May 17, 1938, reported a case of acute 


hemorrhage from the urinary tract, and perforation of the ureter, 
as follows: 


“A girl, aged eighteen, five months pregnant, with bilateral pyelone- 
phritis, high temperature and chills, was relieved with retaining 
ureteral catheters. Becoming obstructed they were replaced three 
times in three weeks. The day before death a sudden hemorrhage 
from the bladder caused her to lose 500 c.c. of blood. A blood trans- 
fusion was given. That evening 1075 c.c. of bladder clots were re- 
moved through the urethra with sponge forceps. At 10:00 P.M. 
a second transfusion was given. At 3:30 A.M. a third hemorrhage 
of 1500 c.c. of bright red blood caused extreme shock and a third 
transfusion was given. At 6:30 A.M. another 600 c.c. hemorrhage 
spurted out from the: urethra beyond her knees. A fourth transfu- 
sion was given and her systolic pressure returned to 110 and her 
pulse to 90. At 9:00 A.M. she had another hemorrhage, expelled the 
fetus and placenta, and expired. Postmortem examination showed 
the right ureter to be attached to the common iliac artery at the 
pelvic brim and a 1 cm. opening connecting these structures at this 
point. The kidneys showed abscesses in the parenchyma and cortex. 
The right renal pelvis and ureter were full of blood clots.” 


Taylor* reported a similar case. A summary of this case is as 
follows: 
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“A young woman in the seventh month of her first pregnancy 
entered the hospital with severe pain in the right lower quadrant, 
and fever. Three days later a right ureter catheter was anchored. 
The patient had a bacillary pyelonephritis. Ureter catheter drain- 
age was maintained for twenty-four of her first thirty days in the 
hospital, at the end of which time she was delivered. Following 
delivery a copious bladder hemorrhage occurred requiring tranSfu- 


Fig. 1. Erosion of ureter into exter- 
nal iliac artery at point of crossing. 
Posterior view. 


sion. There was uneventful progress toward recovery to the six- 
teenth day postpartum when she suddenly died. The autopsy showed 
a normal bladder full of blood and a mycotic aneurysm of the right 
iliac artery that had perforated into the ureter. . There were also 
multiple abscesses of the liver, kidney and spleen.” 


Over a year ago we had a patient who, in the eighth month of 
her first pregnancy, developed a severe pyelonephritis following a 
lobar pneumonia. The infection of the right kidney was worse 
than the left and necessitated the use of an indwelling ureteral 
catheter. With the catheter in place the fever receded but when it 
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was removed, chills and fever recurred. Several weeks before her 
expected delivery, after many complications, the patient had an 
acute pain in the right side of the pelvis. Later the same day she 
had a profuse hemorrhage from the urinary tract. The bladder 
filled with clots and had to be evacuated. Frequent irrigations kept 
the bladder empty, and in about twenty-four hours the hemorrhage 
ceased. Several days later the patient went into spontaneous labor 
and was delievered. There was some postpartum bleeding from the 
bladder but the patient eventually recovered and left the hospital. 
Urograms prior to her bleeding were not enlightening and at the 
time of her dismissal the cause of the hemorrhage had not been de- 
termined, but her case was still in mind when last fall another pa- 
tient with acute hemorrhage complicating pyelonephritis of preg- 
nancy came to our attention. We have cited the preceding case be- 
cause we suspect that the bleeding may have been from a cause 
similar to that which was revealed by autopsy in the next case, as 
well as in the cases reported by Davidson and Taylor. 


A white woman aged thirty-one four months pregnant, referred by 
Dr. J. K. Kingsbury, was admitted to the hospital September 26, 
1938. Appendectomy had been performed two months previously. 
At the time of the latter admission she had chills, fever, pyuria and a 
tender right kidney. We will not go into the patient’s hospital rec- 
ord save to say that a ureteral catheter was anchored and changed 
ten times during the ensuing three months. Because of anemia she 
received seven blood transfusions. The right kidney urine constantly 
showed pus. Without the catheter her temperature was higher than 
with it. Catheters ranging from No. 6F to No. 8F were used in the 
right ureter. On December 7, 1938, the patient had a profuse 
hemorrhage into the bladder. A large mass of blood clot was evacu- 
ated. The patient showed marked evidence of exsanguination. Bleed- 
ing of varying intensity continued for five days. Blood loss was com- 
pensated for by transfusion. On December 11, 1938, the patient gave 
birth to a premature child. On December 12, 1938, the right leg 
showed evidence of absence of circulation with absence of femoral 
pulse. Later in the day she died. Autopsy showed a communication 
between the external iliac artery and the right ureter. 

The gross findings at autopsy were as follows: 


The kidneys occupied their usual position and showed no gross 
abnormality. The pelves of the kidneys were not dilated and showed 
only a moderate degree of inflammation. The ureters were single and 
intact and showed a moderate degree of dilatation. In removing the 
right ureter, it was noted that in the area where this structure 
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crossed the brim of the pelvis, it was fixed in position and bound to 
the right external iliac artery at the point of crossing, and that a defi- 
nite fistula existed between these structures. The fistula was esti- 
mated to be perhaps 3 mm. in diameter. There was a moderate 
amount of fixation of these structures together, by fibrous tissue sur- 
rounding the fistula. 


Fig. 2. A-1, Approaching the normal zone of the arterial wall proximal to 
the point of perforation. A-2, Showing degeneration of intima of artery ap- 
proaching perforation. A-3, Intimal and medial changes in arterial wall at point 
of perforation. (1) Complete destruction of intima. (2) Fragmentation and 
hyalinization of media without scar tissue formation or presence of inflamma- 
tory cell response. 

B-1, Showing denudation of ureteral mucosa and ulcer-like formation at site 
of erosion (low power). B-2, High power of ureteral wall showing granulation 
tissue formation at margin of perforation. Fibroblasts and small round cells 
abundantly occur in the layer of smooth muscle from which mucosa has been 
destroyed. B-3, Margin of ureter at opening into lumen of artery. 
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The bladder contained approximately 300 c.c. of clotted blood. 
The bladder walls showed no evidence of tumor, ulcer or inflamma- 
tion. 

Palpation of the inferior vena cava revealed a mass in its lumen 
which, on opening the vessel, proved to be an irregular, elongated 
thrombus 5 cm. in length and 0.5 to 1 cm. in diameter. 

Pathologist’s Report—‘Histologic study of the uretero-arterial 
perforation showed the ureter and artery at that point to be involved 
in a degenerative process in which evidences of changes due to acute 
infection were lacking. 

“Sloughing of the area involved in the degeneration seemed to be 
the predominant type of pathologic change involved. 

“Discussion and interpretation: The lesion in the ureter seems 
to point to a process which would denude the mucous membrane in 
patches from the wall of the ureteral tube, rather than any systemic 
pathologic condition. The presence of granulation tissue in the floor 
of the denuded areas points to a duration of more than recent 
pathologic formation. The occurrence of inflammatory response in 
the muscularis of the ureteral tube indicates that the injury to the 
ureter is of sufficient extent to involve the total elements of the ure- 
teral structures. The advanced change in the arterial intima and 
media devoid of any evidence of inflammatory or phagocytic cellular 
response, indicates that this process must have come about as a result 
of a non-infectious process in the arterial system. It appears that 
pressure necrosis, or some other type of trauma which would impede 
the circulation of the arterial wall at that point has been responsible 
for the breaking down of the wall of the artery. Mechanical force 
from without augmented by vital energy of circulation from within 
the lumen of the artery would explain the cause of the perforation.” 


The cause of the perforation in this case is fairly well established 
by the pathologist’s report, yet leaves room for speculation as to the 
contributing cause, which might be one of the following: 

1. The use of too large and too rigid catheters. 


2. Repeated injury to the ureter in one location from numerous 


insertions of catheters.: 

3. Pressure of the head of the fetus upon the ureter containing 
the catheter and pressing it against the vessel, whose constant pul- 
sation weakened the ureteral and vessel walls at the point of 
crossing. 

4. Changes in the ureteral wall incident to the pregnant state. 

R. Paschkis,* in the discussion of a case of perforation of the 
ureter by an impacted calculus, remarks that this occurrence, while 
infrequent, is not extraordinarily rare. He questions whether the 
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ureter ruptured at a site where its wall was normal, and thought 
that manipulations during catheterization might have led to per- 
foration. 

It appears from Kohler’s review of ureteral perforations (quoted 
by Paschkis) that the rupture usually occurs at a site where the 
calculus, in the course of its long stay, had produced fibrosis. A 
decubital ulcer must precede perforation. In rare instances a diver- 
ticulum-like niche of the ureter with thinning of the wall (pressure 
atrophy) was observed. 

Paschkis again states, “When we contrast the frequency of im- 
pacted ureteral calculus with the rarity of rupture or perforation of 
the ureter we must bear in mind that some predisposing cause 
might be present; the fact that the calculus lodges in the ureter, in 
itself does not account for it, or else rupture would be more fre- 
quent. We are tempted to assume the presence of predisposing 
factors.” 


These observations apply to the discussion of the cases herein 
reported. 

As to catheter trauma, Wesson,’ after an experimental study 
on autopsy specimens of ureters and kidneys, states, ““A normal ure- 
ter cannot be punctured by a catheter. This is not true if a wire 
stylet is used or if the catheter is equipped with a whalebone tip.” 
Reports of puncture of the ureter by rigid ureteral instruments 
prove this accident of occasional occurrence. 

Wesson concludes, “The wall of the normal ureter cannot be 
punctured by a catheter and it is doubtful if a diseased one can be 
perforated unless a deep ulcer is present. A cystoscopic perforation 
is impossible for the catheter buckles in the bladder if the point 
meets resistance.” 

These tests serve only to relieve anxiety as to the likelihood of 
immediate perforation by a catheter. Repeated insertion and con- 
stant pressure of a catheter bring a new element of danger in a ure- 
ter, possibly more susceptible as a result of the physiologic changes 
of the pregnant state. Whatever the cause, the occurrence of these 
four cases of ureteral perforation, three of them fatal, is of suffi- 
cient moment to cause some apprehension as to the safety of in- 
dwelling catheter drainage in the treatment of pyelitis of pregnancy 


and prompts the question, what can be done to avoid this complica- 
tion? 
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Perhaps it would help to reserve the use of the indwelling ure- 
teral catheter for the most serious demands and to use the smallest 
possible size which will insure free drainage. 

In retrospect, the situation of the urologist confronted with this 
complication seems a helpless one. Diagnostic measures obviously 
were precluded by the critical state of the patient. Positive knowl- 
- edge that a perforation existed would justify ligation of the iliac 
artery. But would this not entail cesarean section also? 

In contemplation of this measure, some comfort may be had 
from the experience of Moschowitz,’ who reported a case of “‘si- 
multaneous ligation of both external iliac arteries for secondary 
hemorrhage following bilateral uretero-lithotomy.” 


In the operation drainage consisted of red rubber tubing through 
which a wick of iodoform gauze was carried. The patient’s progress 
was Satisfactory. The stitches were removed on the sixth day. On 
the seventh day the left drainage tube was removed and this was fol- 
lowed by profuse hemorrhage from the wound. The hemorrhage was 
checked by inserting a finger into the wound, and the patient was 
anesthetized and the wound opened. The hemorrhage was found to 
come from a large opening in the external iliac artery caused by pres- 
sure of the drainage tube. The vessel was ligated above and below 
the opening and the wound closed. 

In removing the drapes the safety pin in the right drainage tube 
was caught and the tube pulled out. Profuse hemorrhage followed 
similar to that which had occurred on the left side. The wound was 
promptly opened and the vessel ligated, thus constituting simultaneous 
ligation of both external iliac arteries. 

Following the ligations there was blanching and coldness of both 
extremities. The limbs were elevated and enveloped in cotton dress- 
ing. By the next day the color and warmth had returned and a pulse 
was felt at the ankle. In due time the patient recovered. 

The outcome of Moschowitz’s case gives some comfort in that 
when confronted with this situation one would at least have a prec- 
edent for ligation of an iliac artery. Yet, to undertake this hazar- 
dous operation, one would want the support of some positive diag- 
nostic aid, such as a ureterogram. 
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PROSTIGMIN AS AN AID IN THE EXPULSION OF 
URETERAL CALCULI 


VINCENT J. O’CONOR, M.D. 
Chicago, Illinois 


The use of prostigmin in the treatment of ureteral calculi was 
suggested by Hager? in 1937. Since he was unable to appear before 
this Association to present his paper, it was read by title and ap- 
pears in print only in the Transactions for that year. That Hager’s 
valuable contribution has received scant attention is attested by the 
fact that I have been unable to find references to the use of pros- 
tigmin in any of the many articles published during the past two 
years which dealt with the treatment of ureteral calculi. The only 
exception is our original report in August, 1938.* 

A thorough search of the literature revealed only two communi- 
cations prior to that of Hager in which prostigmin was recom- 
mended as a therapeutic aid in the expulsion of ureteral calculi. 
Gausa,* of Barcelona, in 1934 reported the use of prostigmin in the 
case of a thirty-five-year-old patient suffering from a stone in the 
ureter. All other therapeutic measures had failed, including an in- 
lying ureteral catheter. One cubic centimeter of prostigmin was 
injected intramuscularly and the patient suffered a severe attack of 
renal colic. The stone was passed shortly thereafter. Huber,’ of 
Munich, in 1935 used prostigmin injections in seven patients with 
ureteral stones, four of which were complicated by intestinal paraly- 
sis. Expulsion of the stone was obtained in three patients using the 
technic of Gausa, i.e., introduction of an inlying ureteral catheter, 
relaxation of ureteral musculature with heat and papaverine sup- 
positories and later intramuscular injection of prostigmin. In two 
patients the stones did not pass but the patients were relieved of 
pain. In the other two patients operative removal was necessary. 

Heretofore we have always followed the general plan of attempt- 
ing to relax the ureter by so-called antispasmodic drugs in conjunc- 
tion with cystoscopic manipulation, ureteral dilation, ureteral mea- 
totomy and passage of one or more ureteral catheters or bougies 
beyond the calculus. Instillation through the ureteral catheter of 
papaverine, atropin, and avertin have all been tried, and in some in- 
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stances with obvious success in aiding the passage of the stone. 
Ephedrin, benzyl benzoate, and calcium have also been given by 
mouth as rational drugs for symptomatic relaxation of the ureter. 
The injection of prostigmin, at least in our hands, represented a 
completely opposite line of systemic attack in attempting to aid the 
spontaneous or mechanical expulsion of ureteral calculi. 


Prostigmin methylsulphate (the di-methyl-carbamic ester of m- 
oxyphenyl-trimethyl-ammonium-methylsulphate) is a synthetic, 
white crystalline powder which is readily soluble in water and is 
stable in sterile solutions. After experimental use it was introduced 
for purposes of combating parasympathetic paralysis. Clinically it 
has been widely employed for the prevention and treatment of in- 
testinal and bladder atony, especially post-surgical, on the rational 
basis of its activity as a vagotonic agent. 

Its anti-curare-like action has been the basis of its use in the 


symptomatic treatment of myasthenia gravis, muscular dystrophy 
and lateral sclerosis. 


Hager recommended the subcutaneous injection of 1.0 c.c. of a 
1-2,000 solution (1% milligram of the active substance) of prostig- 


min at three to four-hour intervals for four doses in an attempt to 
stimulate passage of ureteral calculi. We have used this dosage in 
the treatment of fifty-two patients. Seventeen of these patients re- 
ceived from two to four series of injections. The selection of pa- 
tients for non-surgical treatment was made with the usual recogni- 
tion of the problem involved in each individual patient. No worth- 
while conclusions as to the value of any expulsive aid, whether me- 
chanical or pharmaceutical, can be drawn in those patients where 
the calculus was very small or the ureter not grossly obstructed. 
Spontaneous expulsion of the calculus can usually be expected in at 
least 60 per cent of these patients. Of these patients, thirty have 
been classified in this group and, while passage of the calculus oc- 
curred shortly after the prostigmin injections in most instances and 
we felt that this procedure materially hastened the expulsion in 
twenty-three of them, we could not feel that passage was entirely 
the direct result of prostigmin injections. 


Where calculi of larger size had failed to descend over a period 
of weeks or months when no manipulative treatment had been given 
or accepted and when the calculus descended promptly after pros- 
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tigmin injections, it seemed self-evident that this therapy had as- 
sisted the ureter in a normal expulsive effort. This was the case in 
six patients, five of whom passed the stones into the bladder and 
one whose stone became arrested in the ureteral orifice itself. In 
three of the former the size of the stones necessitated cystoscopic re- 
moval from the bladder and in the latter cystoscopic enlargement of 
the orifice and direct removal with the cystoscopic forceps. 


In sixteen patients ureteral meatotomy, ureteral dilatation and 
multiple catheters or bougies were used with injection of sterile 
olive oil, papaverine, et cetera, without dislodging or producing pas- 
sage of the stone. In the knowledge of a capacious lower ureter and 
in the absence of complications directing surgical interference, 
prostigmin was given with resultant rapid downward progress or 
expulsion of the calculus in twelve of the sixteen patients. In nine 
of these the calculi passed within twenty-four hours after the pros- 
tigmin injections. In two patients a second course of injections 
given after a three-day interval resulted in expulsion of the stone 
in eight hours and fourteen hours respectively. One patient passed 
three large calculi after his third course of prostigmin, no cysto- 
scopic treatment having been given for three months, and the cal- 
culi having remained in the same position as determined by roent- 
genograms for a period of eighteen months. 

Two patients, the summary of whose histories will be given later, 
passed multiple calculi after prostigmin injections, when both ma- 
nipulative and surgical attempts at removal had been previously un- 
successful. During the period of this survey (twenty-three months) 
thirteen patients were relieved of ureteral calculi by operation and 
in one of the above-mentioned, operation was unsuccessful. There 
were seven other patients treated successfully without prostigmin 
injections. Thus, in summary of sixty-six patients treated, prostig- 
min was used as an additional aid in fifty-two, and in eighteen of 
these the clinical response was so direct and so obvious as to estab- 
lish, in ofr minds, without any reasonable doubt, the virtue of this 
method. To emphasize this fact a brief summary of the clinical his- 
tory of five of these patients will be given and slides shown to dem- 
onstrate the roentgenographic findings. 


Case 1—R. McW., electrician, aged thirty-two, consulted us April 
28, 1937, stating that for eleven months he had intermittent right renal 
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colic with occasional nausea, vomiting and fever. He stated that for 
six months there appeared to be three stones in the lower right ureter 
which had not changed position despite six cystoscopic manipulations 
by two competent urologists. Comparison of roentgenograms made 
previously with those made on April 29 verified this assertion. A No. 
6 F. catheter passed easily to the right renal pelvis, although a grat- 
ing could be felt at 5 cm. above the right ureteral orifice, which was 
widely dilated due to previous meatotomy. The urine from the right 
kidney was diffusely turbid and showed much pus and a heavy growth 
of colon bacilli. Dye excretion from the right kidney was within nor- 
mal limits. Urine from the left kidney was clear, culture sterile, nor- 
mal dye excretion. Excretory urograms showed moderate dilation 
of the right renal pelvis and ureter, slight blunting of the calices. Left 
urograms showed a normal condition. 


Left ureterolithotomy was advised and accepted. Operation through 
a right extraperitoneal Gibson incision disclosed such marked peri- 
ureteral adhesion and thickening that a tear in the external iliac vein 
resulted during the procedure of freeing the ureter. Management of 
this complication necessitated abandonment of the original procedure. 
The patient recovered nicely from this unsatisfactory surgical experi- 
ence and returned home on May 21, 1937. From this time until Sep- 
tember 24, 1937, the patient had no treatment other than taking vari- 
ous urinary antiseptics by mouth and ingesting large doses of cal- 
cium lactate which he had been told would relax his ureter. There 
had been no severe right renal colic but a constant right lumbar ache, 
some frequency and dysuria and a persistent pyuria. Cystoscopy at 
this time under pentothal anesthesia permitted the passage of three 
No. 6 F. ureteral catheters 30 cm. These were twisted out of the 
ureter after twenty-four hours, but no colic resulted and there was 
no change in position of the calculi. This procedure was repeated 
with the same lack of success on October 14, 1937. On February 25, 
1938, the condition remained unchanged, so the patient was sent to 
the hospital and four injections of 1 c.c. of 1-2000 prostigmin solu- 
tion were given at three-hour intervals. Each of these injections pro- 
voked a sharp right ureteral colic, lasting for from fifteen to twenty 
minutes, and were accompanied by the passage of large amounts of 
flatus. There was frequency of urination every one-half to one hour 
during the twelve-hour period. Six hours after the final injection 
the patient passed two small stones through the urethra and gave 
symptoms of a retained bladder stone. The latter was removed by 
cystoscopic forceps and measured 6x9 mm. The ureteral orifice was 
widely dilated and a No. 12 F. bougie passed easily for 25 cm. Since 
this time the patient has been in good health, the urine being grossly 
clear and negative to culture. For emphasis I wish to repeat that 
no cystoscopic treatment had been given for over four months prior 
to the rapid expulsion of the stones after prostigmin. 
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Case 2.—J. Mc., salesman, aged forty, was operated upon on March 
23, 1938, in an adjacent city for removal of two large lower left ure- 
teral stones, which had been previously subjected to cystoscopic manip- 
ulation, five times in four months, without success. The surgeon who 
performed this operation was unable to free the lower ureter because 
of peri-ureteral inflammatory changes. The bladder had also been 
opened and an unsuccessful attempt made to remove the stones 
through the intramural ureter. After recovery from this procedure 
the patient had no distress until May 15, 1938, when he suffered from 
chills, fever, and left lumbar pain. He consulted us on May 18, 1938. 
Cystoscopy showed an impassable obstruction in the ‘left ureter 6 cm. 
above a widely dilated orifice. The apparent position of the stone was 
the same as it had been two months previously. On May 25, 1938, 
two No. 6 F. catheters were passed 25 cm. on the left under pentothal 
anesthesia. These were twisted out after twenty-four hours without 
effecting any change in position of the stones. The patient’s fever 
declined and he left the hospital on May 27, 1938. He returned to 
the hospital on June 27, 1938, having had only an occasional left lum- 
bar ache for the past month. Flat roentgenograms at this time showed 
the position of the shadows as in the original study. Four injections 
of 1 c.c. each of 1-2000 prostigmin solution were given at three-hour 
intervals and resulted in temporary colic and slight nausea for ten 
minutes after each injection. Eight hours after the last injection the 
patient voided two stones, the largest of which measured 4x 7.5 mm. 


Urologic study on September 5, 1938, showed a normal left pyelo-ure- 
terogram. 


Case 3.—J. S., aged forty-two, building contractor, consulted us on 
August 6, 1938, stating that a dull right backache of two weeks’ dura- 
tion had been followed for three days by severe right lower ab- 
dominal colic. The urine was uninfected and preliminary roentgeno- 
gram showed a shadow in the lower right ureter measuring 6 x 10 mm. 
Excretory urograms showed the shadow in question to be in the 
ureter, good right renal function and moderate dilatation of the right 
ureter and pelvis. Colic having stibsided, the patient left the hospital 
and returned on August 24, 1938. At this time, under pentothal anes- 
thesia, the right ureteral orifice was incised and two No. 6 F. ureteral 
catheters passed 30 cm. These were twisted out after twenty-four 
hours and the patient had a mild transitory colic. Roentgenograms 
made twenty-four hours later suggested that the calculus had descend- 
ed about 2 cm. The patient returned again on September 3, 1938, 
and at this time a catheter could not be passed beyond an obstruction 
at 5 cm. Various instrumental methods were used at this time with- 
out success. The patient returned on October 14, 1938, having had 
no symptoms in the interim. Four doses of 1 c.c. of 1-2000 solution 
of prostigmin were given subcutaneously at three-hour intervals. A 
sharp colic followed each of the first two injections for about fifteen 
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minutes. Twelve hours later the patient voided a stone 6 mm. wide 
and 11 mm. long. Thus after six weeks of inactivity this calculus 
was expelled twelve hours after the injection of prostigmin. 


Case 4.—I. V., aged thirty-five, physician, had a dull left lumbar 
ache in January, 1937, and subsequently noted blood in his urine. 
A roentgenogram at this time showed a sizable shadow opposite the 
transverse process of the second lumbar vertebra on the left. This 
was interpreted as a ureteral calculus. The patient had no further 
symptoms until March 15, 1937, when the lumbar pain became severe 
for one hour and then ceased. Roentgenogram at this time showed 
the shadow in the same position as three months before. On July 
28, 1937, he consulted us and asked to be given prostigmin injec- 
tions. He was advised to have a cystoscopic examination and excre- 
tory urograms but insisted on trying prostigmin first. He remained 
in the hospital and was given four injections of 1 c.c. of 1-2000 solu- 
tion of prostigmin at three-hour intervals. Each of these injections 
was followed by a mild colic for twenty minutes, no nausea, but the 
expulsion of much flatus. On July 30, 1937, a roentgenogram showed 
the shadow had descended markedly and on August 6, 1937, the pa- 
tient had some difficulty in voiding and reported that the stone felt 
as though it were in the bladder. A roentgenogram at this time 
showed the shadow in the lower ureteral region. At cystoscopy the 
stone was found projecting from the left ureteral orifice. It was 
grasped and removed by a cystoscopic forceps. The stone measured 
4x7 mm. In this instance an upper left ureteral stone which had 
not moved downward for seven months was passed to the ureteral 
orifice nine days after one course of prostigmin injections. 


Case 5.—J. W., aged forty-seven, mine manager, consulted us Au- 
gust 1, 1937, complaining of recurrent left lumbar and abdominal pain 
for the past two months. Flat roentgenograms showed a shadow op- 
posite the transverse process of the fourth lumbar vertebra on the 
left suspicious of ureteral calculus. There was also a small shadow 
in the lower left ureteral region which suggested either a small ureteral 
calculus or a phlebolith. At cystoscopy a left ureteral meatotomy was 
done and the lower ureter dilated for 5 cm. On August 6, 1937, a 
catheter could not be passed on the left. On August 13, 1937, four 
injections of 1 c.c. of a 1-2000 solution of prostigmin were given at 
three-hour intervals. There was a sharp five minute colic after each 
of the first three injections and a free passage of flatus. On August 
16, 1937, the shadow previously seen in the mid-ureter region had 
descended below the brim of the pelvis. A second course of prostig- 
min injections was given on August 17, 1937, and these were accom- 
panied by short periods of severe colic. On August 18 the larger 
shadow was in the lower ureter below the questionable smaller shadow 
previously noted. The latter was definitely interpreted as being a 
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phlebolith. On August 20, the patient complained of marked fre- 
quency and inability to void satisfactorily. Cystoscopy showed a large 
calculus partially protruding from the left ureteral orifice. This was 
removed by cystoscopic forceps. Stone measured 5 x 8 mm. 


The management of ureteral calculi is more or less an individ- 
ualistic problem both from the standpoint of the patient and the 
urologist. The decision as to when to adopt expectant measures, 
when to practice cystoscopic manipulation, and when to remove 
the calculi surgically will depend upon the discretion of the opera- 
tor and the codperation of the patient. The removal of the calculus 
is the objective and any safe means which will facilitate this is 
worthy of trial. We feel that prostigmin has been a distinct aid in 
the expulsion of ureteral calculi when surgical procedures were not 
critically indicated and where manipulative measures had been un- 
successful. It should always be a hospital procedure and preferably 
with the knowledge that the lower ureter is not abnormally con- 
stricted. 
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DISCUSSION 


Dr. Leon HerMAN (Philadelphia): I should like to call atten- 
tion to the possibility of increase in the lordosis of the lumbar spine 
incident to pregnancy as a factor in ureteral occlusion. This, with 
the other well known causes of ureteral occlusion at the pelvic brim, 
together with infection, would, it seems to me, render the ureter 
more subject to perforation or pressure necrosis at this point. 

It seems to me that there is a marked disinclination on the part 
of obstetricians to employ the services of urologists in the treatment 
of renal infections in the pregnant woman. This has seemed in the 
past thoroughly unjustifiable to me, but catastrophes like those re- 
ported by Dr. Hamer might induce a somewhat more conservative 
attitude. However, I can see no justification for the prolonged use 
of large, rigid, indwelling catheters with the attendant danger of 
necrosis. The fact is that small (No. 5), soft catheters will accom- 
plish everything in the way of ureteral drainage that is necessary. 
The maternal mortality from primary infections of the urinary 
tract is extremely low. This is indicated by statistics collected by 
the Committee of Maternal Welfare of the Philadelphia County 
Medical Society. In a tabulation of more than 213,000 cases, among 
which there were 1,560 maternal deaths, there were only sixteen 
attributable primarily to renal infections. This might indicate the 
lack of necessity for urologic treatment. However, pyelitis of preg- 
nancy is an exceedingly common condition and the attendant infant 
mortality high (20 to 40 per cent). Contrary to popular belief, 
ureteral catheterization does not promote miscarriage; further- 
more, it reduces the infant mortality by at least 50 per cent. I sin- 
cerely hope that knowledge of Dr. Hamer’s report does not become 
widespread among obstetricians since it would tend to increase their 
disinclination to employ ureteral drainage in the pyelitis of preg- 
nancy, which, if used carefully and conservatively, should be at- 
tended by little or no morbidity and no mortality. 


Dr. T. LEon Howarp (Denver): If we are to have accidents 
such as Dr. Hamer reports, and that have occurred in two other 
cases of which I have knowledge, certain factors in their produc- 
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tion must be taken into consideration. The month of pregnancy is 
certainly important; especially so if drainage has to be instituted in 
the later months. An x-ray should be made to see if the fetal head 
is in either the right occipito-posterior or left occipito-posterior po- 
sition ; and if it is, the following facts must be considered as possi- 
ble causes of danger: a rigid head in front with a rigid bony back- 
ground compressing a rigid catheter directly on the iliac vessels, 
which certainly could produce a necrosis. Of course, these factors 
would not be a menace in the early months of pregnancy. I do 
think Dr. Herman’s point as to the size of the catheter is well 
taken. I, too, am opposed to the large size catheter for other rea- 
sons than the fact that they produce great pressure on surrounding 
organs. The main reason is that a catheter which completely fills a 
ureter does not allow drainage around it, when it becomes stopped 
up, and most of them eventually become clogged. 


Dr. C. E. Burrorp (St. Louis): I am very glad to hear Dr. 
McClelland’s paper and I am convinced that there are more of these 
aneurysms of the renal artery than have been reported. I should 
like to add, briefly, one case of a woman about thirty-eight years of 


age, a country school teacher, who came to us some three years ago 
complaining of considerable pain about the right kidney. This kid- 
ney was quite low, with a slight dilatation of the pelvis, not ex- 
treme; the kidney was movable and it was quite evident after study 
that the pain was connected with the kidney. After repeatedly ex- 
amining her we decided to explore, possibly to do nephropexy with 
ureterolysis, and so forth. 

When we dissected off the light adhesions about the pelvis we 
found the pelvis very much larger than I had anticipated or than 
had been shown in the picture, and as soon as I pulled on the kidney 
I felt this very distinct thrill to my hand, synchronous with heart 
beat, which extended through the whole kidney. I immediately as- 
sumed a respectful attitude toward this supposed large pelvis which 
was instead an aneurysm. 


This aneurysm was entirely extrarenal, which was different from 
Dr. McClelland’s. We were able carefully to dissect it out and 
clamp off the pedicle without hemorrhage, and remove the kidney. 
The aneurysms seemed to have one small communication between 
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the artery and the vein, but it was largely an arterial aneurysm, 
extrarenal. 


Dr. BENJAMIN H. Hacer (Los Angeles): I should like to say 
a word about Dr. O’Conor’s paper on prostigmine. Some time ago 
I had my associate at the General Hospital, Dr. Barney Silver, re- 
view a number of cases to whom prostigmine had been given, and 
they are so much in keeping with the x-ray findings and the end- 
results that Dr. O’Conor has shown that I shall not bore you by 
reciting them. I do believe that prostigmine has a very definite use 
in the treatment of non-surgical forms of ureteral calculi. I be- 
lieve, if used, many of these patients will pass their stones in the 
hospital and not at home. 


Dr. J. BAyARD CLARK (New York): I should like to ask Dr. 
O’Conor whether he has employed prostigmine in those cases of 
stone which are in the renal pelvis. 


Dr. Vincent J. O’Conor (Chicago): With your indulgence, 
for one moment I should like to show the radiographs, merely as a 
matter of curiosity, of a patient that I have recently observed. This 
boy consulted us in the early part of 1933 complaining of left renal 
colic. Examination at that time showed this large calculus. This 
is a radiograph showing this very sizeable calculus in the left renal 
pelvis. 

I show this merely to emphasize how often we can seem to be 
liars in telling patients that things are impossible. I did not see this 
boy until the early part of this month, which was a little over six 
years, at which time he consulted me stating that about a year after 
I had examined him he had had a mild left lumbar pain while driv- 
ing from Milwaukee to Chicago, and that since that time he was 
quite sure this stone was in his bladder, but he had been very busy 
and it hadn’t bothered him very much, so he hadn’t done anything 
about it. For five years this boy had carried this stone around in 
his bladder, and you can see that this enormous calculus passed 
spontaneously without prostigmine or anything else, or without 
ureteral catheterization, into his bladder. 

The interesting thing that I want to emphasize is that excretory 
urograms at this time show a perfectly normal kidney pelvis and 
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a perfectly normal looking ureter. I crushed this stone a week or 
ten days ago and washed it out of his bladder. I think I have never 
seen a case comparable to it and it emphasizes the fact that very 
large stones will sometimes pass, and pass very quietly. 

In response to Dr. Clark’s question, we have not used prostig- 
mine in any but the lower ureteral calculi, with the exception of 
this doctor whom I showed who had such a spectacular descent of 
a very large stone, and we used it in his instance only because he 
insisted upon having it used. 





REGENERATION OF THE BLADDER 


REPORT OF CASE 
I. R. SISK, M.D., and V. F. NEU, M.D. 


Madison, Wisconsin 


It has been proved experimentally and clinically that regenera- 
tion occurs after removal of the greater portion of the bladder. 
The most recent studies were reported in 1928 by Kretschmer and 
Barber,’ who observed regeneration of the bladder in rabbits after 
subtotal resection of the organ. Cystographic studies showed a new 
bladder of normal capacity. Perlman’ reported regeneration in dogs 
after total cystectomy and attachment of the ureters to the urethra 
and, from his findings, reasoned that the regeneration occurred 
from the urethra. Schiller? removed most of the bladder in rab- 
bits, the cavity remaining holding only about 0.5 c.c. of fluid, and 
within three months a bladder of good size had formed. Delfino* 
(1921) did total cystectomies on dogs, re-implanting the ureters in 
the urethras with resultant bladder regeneration. Since this took 
place either from the lowermost portion of the trigone or from the 
urethra, he concluded that it was unnecessary to unite the edges of 
the bladder. 

Resection of the entire bladder with the exception of the trigone 
was not attempted in the human until Nicolich® applied the method 
which Schwarz” had used in the laboratory. The patient died at the 
end of a year and histological examination led him to conclude that 
spontaneous regeneration of the bladder is possible in man as well 
as in animals. Ravasini* in 1925 reported a case similar to that 
mentioned above. He also cited a case of Carraro’s' and two of 
Colombino’s? in which patients developed normally functioning 
bladders within three to four months after extensive excision had 
been necessitated by trauma. Gironcoli* resected all of a carcino- 
matous bladder except the trigone, the edges of which he sutured 
around a suprapubic tube. Ten months later the patient died from 
a lung abscess. At autopsy a new bladder with a capacity of 30 c.c. 
was found. Microscopic examination of this bladder showed nor- 
mal mucosa and submucosa as well as smooth muscle with some 
connective tissue. 
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REPORT OF CASE 


J. L., a white man, aged fifty-six, was admitted to the hospital on 
October 25, 1934, complaining of “bladder trouble.” He stated that 
about four weeks before admission he noticed burning during urina- 
tion. This had increased in severity and with it had come a marked 
frequency of every two hours during the day and night. He also had 
a sensation of being unable to completely empty the bladder and re- 
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Specimen consists of a complete extirpated bladder. In the cente#® 

of it there is an elevated, somewhet soft, cauliflower-like 

ciroumecribed growth which is 5 x 3.5 x 8.5 om. On section the 

knife in vassing through the tumor has the sensation of cutting through 
gristle, especially noticeable in the deeper portion of it. This 
tumor mase is found to be unencepsulated and has invaded the 

muscular coats of the bladder. Its cut surfece is smooth, firm, 

and a dirty grayish-white color. 


Carcinoma, grade IV arising from the bladder 
epithelium. 


Fig. 1. Photograph of pathologist’s report. 


cently had passed much blood, some of which was clotted. His other 
complaints were unimportant. There was some impairment of vision 
and loss of hearing. There had been no loss of weight. 

General physical examination revealed nothing of great significance. 
There was some opacity of the lens of the right eye and hearing was 
somewhat impaired. The heart was slightly enlarged to the left. A 
systolic murmur was heard at the apex and the first aortic sound was 
roughened. Nothing abnormal was discovered about the abdomen, the 
external genitals, or the prostate. 

Laboratory findings were as follows: The urine contained much 
blood. Blood counts were normal. Wassermann test gave negative 
results. Non-protein nitrogen of the blood was 28.5 milligrams per 
cent. Studies with phenolsulphonephthalein revealed 40 per cent ex- 
cretion in the first hour and 20 per cent in the second hour. Radio- 
grams of the kidneys, ureters and bladder appeared normal. 
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Cystoscopic examination on October 26 revealed a large tumor 
growth involving the left wall of the bladder and extending down 
over the left ureteral orifice to the trigone. Part of the right wall also 
was infiltrated by the tumor. This tumor mass appeared to project 
about 3 cm. from the bladder mucosa and was nodular and indurated, 
but its limits were not easily defined and there was some superficial 
ulceration near the center of the mass. A specimen taken for micro- 
scopic study showed a transitional cell carcinoma grade IV. With an 
excretory urogram on October 27 it was found that the right kidney 
pelvis was about normal in size but that the left showed a moderate 
degree of dilatation which was apparently the result of obstruction. 

On October 29, 1934, under nitrous oxide anesthesia the bladder was 
exposed. An extensive carcinoma was found extending across the 
dome of the bladder. As this portion of the tumor had not invaded the 
perivesical tissues the operation was continued in the hope that it 
might be possible to resect the tumor. The peritoneum having been 
dissected free, the bladder was opened behind the area involved with 
tumor. With exploration of the bladder it was found that the tumor 
completely encircled the bladder neck. The entire bladder was removed 
with the exception of a small portion of the posterior wall about 3x3 cm. 
The ureters were cut across and as it was found that the tumor had 
invaded to some extent the right lobe of the prostate, a number of ra- 
dium emanation seeds were introduced into this area. When the oper- 
ation had progressed to this point the patient showed definite evidence 
of shock, so drains were introduced into the bed from which the blad- 
der had been removed and the wound was closed in layers. We planned 
to bring the ureters out to the skin surface at a later date and at a 
higher level. 

The immediate postoperative course was rather stormy but with sup- 
portive treatment the patient’s condition improved and after the first 
forty-eight hours his convalescence was uneventful. He was able to 
sit in a chair by the thirteenth postoperative day. The urine drained 
freely through and around the drains. On November 19, excretory 
urograms (Fig. 2) showed findings identical with those on October 27, 
before the operation. On November 21, a single firm catheter was 
inserted through the sinus to the bladder region for drainage of urine. 
A series of x-ray treatments was given and at the patient’s request 
he was permitted to return home on December 1, 1934, with an in- 
dwelling suprapubic tube drain, until after Christmas. 

He was next seen on February 13, 1935, when he reéntered the 
hospital at my request for reéxamination. Soon after returning home 
he had removed the suprapubic tube. In January, he began to void 
through the urethra. When this occurred the wound healed com- 
pletely. At this date of reéxamination he voided about every two 
hours both day and night and complained of some terminal dysuria. 
There was evidence of weight loss. The suprapubic wound was well 
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healed. The capacity of the bladder was 3 to 4 ounces. The urine 
contained a few pus cells, a few red blood cells and many bacteria. The 
non-protein nitrogen of the blood was normal. Functional studies of 
the kidneys with phenolsulphonephthalein revealed 20 per cent excre- 
tion in the first hour and 15 per cent in the second hour. Excretory 
urograms (Fig. 3) taken on February 14 showed little or no change 
in the right kidney pelvis from his previous examination but the left 
kidney showed evidence of further damage. Very little dye was ex- 
creted by this kidney. A cystogram (Fig. 4) obtained at this time per- 
mitted the introduction of 3 to 4 ounces of medium. The fundus 
appeared smooth and regular in outline but extensive filling defects 
were evident in the lower portions of the bladder. There was no evi- 
dence of ureteral reflux. The patient did not desire to remain in the 
hospital, so was permitted to return home on February 17, 1935. He 
refused to return for further observation, but we learned from rel- 
atives that he died at home on April 10, 1935, five and a half months 
after the operation had been performed. Letters from relatives indi- 
cated that the death resulted from cachexia, secondary to recurrent and 
metastatic carcinoma. 


COMMENT 


Having had no opportunity for an autopsy in this case we obvi- 
ously have no definite knowledge of the actual degree of regenera- 


tion or of the histologic structure of the organ which constituted 
the bladder. However, it is clear that within approximately two 
and one-half months after removal of all except a small segment of 
the posterior wall, there developed a cavity which satisfied the prob- 
lem wholly and suitably. It retained 3 to 4 ounces of urine, it 
emptied completely, and there was no reflux up the ureters. The 
conformation of the bladder with its relatively large and smooth- 
surfaced dome, as shown in the cystogram, suggests that regenera- 
tion occurred largely from the segment of the posterior wall which 
remained rather than from the first portion of the urethra. 
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FURTHER OBSERVATIONS ON THE DEVELOPMENT 
OF MALIGNANCY IN HUNNER ULCER 


CARL RUSCHE, M.D., and B. H. HAGER, M.D. 
Los Angeles, Califorma 


Interstitial cystitis is a benign inflammatory lesion of the bladder 
and it is an accepted principle that malignancy rarely supervenes. 
Hagner, in 1937, in a presentation before this association reported 
an instance in which the transition to malignancy occurred. We 
wish to report two cases of chronic interstitial cystitis which subse- 
quently developed carcinoma of the urinary bladder. 


Case 1—A man, aged twenty-six years, first seen December 23, 
1922. At that time he complained of urinary frequency, every hour 
during the day and six to ten times each night. This disturbance 
began five years previously, had become severe during the past three 
years, and had prevented him from holding a job. Because of pain in 
the bladder which disturbed his sleep, he had lost 20 pounds in weight 
in one year. Three physicians had been consulted. Treatment had 
consisted of bladder irrigations and oral medication, which had not 
abated the urinary distress. The family history elicited the fact that 
one older sister had pulmonary tuberculosis. The patient had gonor- 
thea four years previously, which had responded promptly to local 
treatment. 

In 1922, the physical examination revealed a well developed, slightly 
anemic, young man. The temperature was 98.6° F.; the pulse rate 
was 76 beats per minute, and the blood pressure, in millimeters of 
mercury, was 115 mm. systolic and 75 mm. diastolic. The value for 
hemoglobin was 80 per cent. Wassermann test gave negative results. 
The pupils were equal and reacted to light. The tongue was moist and 
the teeth were in good condition. Examination of the lungs did not 
disclose any abnormalities. The heart was regular in rhythm. The 
abdomen was soft, and there was no evidence of tenderness or abnor- 
mal masses. Some inguinal adenitis was present on each side. The 
penis showed no evidence of discharge or scars. The scrotum and its 
contents were normal. Upon rectal examination the tone of the sphinc- 
ter muscle was adequate ; the prostate was normal in size and consisten- 
cy; the seminal vesicles were not palpable; however, the base of the 
bladder was tender. The voided urine appeared “clear.” There was no 
residual urine. Microscopic examination of the urine demonstrated the 
presence of a few erythrocytes, an occasional pus cell, and Gram stains 
of the sediment revealed an occasional Gram-negative bacillus. Acid- 
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fast stains were negative repeatedly, and guinea pig inoculations did not 
reveal a tuberculous process. 

Cystoscopy (sacral anesthesia) was performed, seven days after the 
patient’s initial visit. A soft, easily dilatable urethral stricture was pres- 
ent, 5 cm. from the meatus. After dilatation, a No. 24 F. cystoscope was 
introduced, easily, into the bladder. The vesical capacity was 90 c.c. 
The vault of the bladder presented a moderate, diffuse cystitis; on the 
trigone, the capillaries appeared dilated. Two salmon-red areas, sur- 
rounded by edema, were located posterior to the right ureteral orifice. 
After the administration of indigocarmine intravenously, the dye ap- 
peared from each kidney in three minutes, and was deeply concentrated. 
The upper urinary tract was found normal throughout its entirety. 
Specimens of urine obtained from each kidney were studied. Guinea 
pig inoculations were made and all specimens were reported negative 
for tuberculosis. These procedures established the diagnosis of inter- 
stitial cystitis. 

Treatment consisted of vesical fulguration and dilatation, which re- 
sulted in a moderate amount of hematuria ; however, the urinary symp- 
toms were partially eliminated for several months. 

Six months later (approximately June, 1923), a complete urologic 
study was repeated because of return of vesical symptoms, slight in- 
crease in the amount of pus and blood in the urine, and pain in the 
right renal area. Precisely the same findings of normal kidneys, ure- 
ters, and urine specimens were obtained. The bladder was markedly 
contracted, and one small superficial excoriation persisted on the ves- 
ical wall, posteriorly. Fulguration of this lesion was carried out and 
the bladder was dilated to a capacity of 120 c.c. 

The patient disappeared from my (C. R.) observation after the com- 
pletion of one year of treatment. Fifteen years later (April 29, 1938), 
he was admitted to the Urologic Service of the Los Angeles County 
General Hospital. This was twenty-one years after the onset of the 
first urinary symptom. He was forty-two years of age. In this inter- 
val the patient had consulted with five or six physicians. The treatment 
had consisted of the administration of many urinary antiseptics, sed- 
atives, vesical irrigations, urethral dilatations, instillations, prostatic 
massages, vesical dilatations, and fulgurations. Upon admission to the 
hospital the patient complained of pain in the urinary bladder, fre- 
quency, burning, dribbling, and hematuria. For the past ten years he 
had passed innumerable small calculi. A perineal fistula had developed. 


Physical examination revealed a thin, anemic, dehydrated, white 
man, apparently in no acute distress. The temperature was 98° F.; 
the pulse rate was 84 beats per minute, and the respiratory rate was 20 
per minute. The pupils were equal and reacted to light. The teeth 
were in poor condition; the tongue was dry and coated. Examination 
of the thorax revealed that the lungs were normal throughout; the 
heart was slightly enlarged, regular in rhythm, and without murmurs. 
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The blood pressure, in millimeters of mercury, was 216 mm. systolic, 
and 140 mm. diastolic. The abdomen was soft, but tenderness could be 
elicited over the suprapubic, and each renal area. The penis was ex- 
coriated from urinary dribbling. The right epididymis was markedly 
indurated. There was a urinary fistula present in the perineum, and a 
stricture, No. 16 Fr. in caliber, located 5 cm. from the external meatus. 
Rectal examination disclosed a spastic sphincter and large external 


Fig. 1. Case 1. Necropsy specimen 
demonstrating a small bladder, mark- 
edly thickened vesical wall, and exten- 
sive neoplasm involving its interior. 


hemorrhoids. The prostate was slightly enlarged (grade 1) and in- 
durated ; the induration extended into the region of each seminal ves- 
icle. The reflexes of the lower extremities were active and equal. 

There was no residual urine. The urinalysis disclosed: pH 8, albumin 
2 plus, many erythrocytes and pus cells, casts, Gram-positive cocci, and 
Gram-negative bacilli. The urine, upon culture, revealed Staphylococcus 
aureus and Escherichia coli. Acid-fast bacilli were not found. The 
value for non-protein nitrogen was 153 mg. per 100 c.c. of blood; 
creatinine, 12.7 mg. Plain roentgenograms of the abdomen and thorax 
did not present any evidence of metastasis or tuberculosis. Wasser- 
mann and Kahn tests gave negative results. 

During hospitalization the patient’s temperature was normal. The 
blood proteins continued to rise. Six days after admission, the value 
for non-protein nitrogen was 204 mg. per 100 c.c. of blood; creatinine, 
27 mg. (spectroscopic method). Cystoscopic examination was not car- 
ried out because of marked impairment of renal function. On the 
fifteenth day after admission the patient died. 
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At necropsy, the urinary tract was removed completely in one mass 
(Fig. 1). The upper urinary tract revealed far advanced, infected 
hydronephroses and hydro-ureters. The bladder, 50 c.c. in capacity, 
was adherent to the skeletal structures of the pelvis. The wall of the 
bladder, which measured 1.4 cm. in thickness, was indurated by a large 
amount of grayish white scar tissue. The entire vesical mucosa pre- 
sented many villous projections which averaged, approximately, 1 cm. 


Fig. 2. Case 1. Photomicrograph of vesical wall showing widespread malig- 
nancy, extensive fibrosis, and chronic inflammation. 


in length. The prostate was enlarged and, on section, revealed several 
small abscesses. The seminal vesicles were thickened, indurated and pur- 
ulent. The urethra presented a stricture in the penile portion. The 
perineal fistula apparently resulted from periurethral abscess. The 
testes were normal. On cut section, the right epididymis showed some 
increase in fibrous tissue. There were no metastases anywhere. 
Microscopic examination (Figs. 2 and 3) by Dr. Newton Evans was 
reported, as follows: “Several sections of the bladder wall are avail- 
able. They are similar to each other in presenting chronic inflam- 
matory changes, and in containing widespread masses of carcinomatous 
tissue. The carcinoma differs, materially, in structure from the clas- 
sical papillary carcinoma of the bladder. It is remarkably anaplastic in 
character, and the cancer cells show a tendency to infiltrate the tissues, 
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and to be accompanied by fibroblastic growth, so that it resembles, in 
places, a scirrhous growth such as might be found in gastric carcinoma. 
In addition, there is a marked tendency, in many areas, for the produc- 
tion of ‘pearl bodies,’ giving the impression of a modified, epidermoid, 
carcinomatous growth. In one area, fairly normal surface epithelium 
is present, but it resembles ordinary stratified squamous-cell epithelium, 
rather than typical urinary transitional epithelium. The widespread 


Fig. 3. Case 1. Photomicrograph of vesical wall showing carcinoma and 
many “pearl bodies.” 


dissemination of the carcinoma in the microscopic sections, together 
with the gross description of the bladder lesion recorded in the autopsy 
protocol, which refer to the ragged and friable mucosal surface 
throughout, and the villous projections extending above the surface, 
would give the impression that the malignant tumor was widespread 
in the bladder wall, possibly of multiple origin.” 


Case 2.—A woman, aged sixty-five, first was seen in June, 1933. For 
the past twenty-five years she had experienced severe vesical irritability 
which had gradually subsided but re-appeared two years ago. Urinary 
frequency, urgency, and smarting were marked, especially during the 
past fifteen months. Voiding at night occurred every hour. She had 
not observed any evidence of blood in the urine. In the past, treatment 
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consisted of many vesical irrigations and instillations. A recent phys- 
ical examination by her attending physician was reported to result in 
essentially negative findings. 


Cystoscopic examination, on June 27, 1933, revealed an irritable 
bladder with a capacity of 80 c.c. On the right lateral wall posteriorly 
there were several irregular areas, more than 1 cm. in diameter, typical 
of interstitial cystitis. Immediately adjacent to these lesions was a 
pedunculated cyst which measured 1 cm. by 1.5 cm. The trigone 
was inflamed slightly. The left ureteral meatus, normally located, was 
ejecting clear spurts of urine; however, the right was inactive, im- 
bedded in mucosal folds, and surrounded by cystitis cystica. A similar 
condition was present in the region of the internal sphincter on the 
right. The diagnosis of interstitial cystitis and cystitis cystica was made. 

On June 30, 1933, the patent was admitted to the hospital. Under 
anesthesia, the pathologic lesions in the bladder were lightly fulgurated. 
Specimens obtained for biopsy consisted of tissue from the irregular 
area of the vesical neck and the cyst, previously described. The blad- 
der was distended to 300 c.c. Gross bleeding ensued which necessitated 
electro-coagulation. 

The report of the pathologist is as follows: “Specimen consists of 
two biopsy masses from the bladder. The first is a thin, translucent 
cyst about 1 cm. in diameter. The second is a 3 mm. mass of granula- 
tion tissue. Microscopic sections of the first specimen show structure- 
less masses of material with an occasional plaque of transitional epi- 
thelium. In the second specimen, the vesical mucosa is recognized in 
which the epithelium has been entrapped beneath the surface, forming 
small cysts. The loose, edematous stroma presents many thin-walled 
vascular spaces and round-cell infiltration. There is no evidence of 
neoplasm. Diagnosis: cystitis cystica.” 


The patient was moderately comfortable until the latter part of 
July, 1933, at which time the bladder was dilated to 200 c.c. She was 
examined upon four subsequent occasions and complained of con- 
stant, severe, vesical irritability. On January 10, 1934 (six months 
later) the bladder was dilated to a capacity of 350 c.c. Several path- 
ologic areas on the right wall and dome were electro-coagulated. 

In December, 1934, after spinal anesthesia, cystoscopy was per- 
formed; each ureteral meatus was normal in position and golf-hole 
in appearance. The left one was situated in an area of “ulceration’’; 
the right was surrounded by cystitis cystica. There were scattered 
areas of cystitis cystica involving the base and trigone. Indigocarmine. 
given intravenously, appeared from each meatus, equally concentrated. 
The ureters were catheterized without difficulty and specimens were 
obtained for microscopic study. The catheters were withdrawn. The 
bladder, upon inspection, presented scattered areas of “ulceration” over 
the left one-half of its interior. Distention beyond 120 c.c. gave rise 
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to excruciating discomfort and pain in each renal area, apparently 
from ureteral reflux; however, the bladder was distended to 200 c.c., 
which caused moderate bleeding. Subsequent to this examination and 
treatment, the patient consulted another physician who carried out 
vesical instillations of warm medicated oil, over-distention of the blad- 
der, and electro-coagulation of the pathologic lesions. 


Fig. 4. Case 2. Specimen of uri- 
nary bladder following cystectomy for 
interstitial cystitis complicated by ex- 
tensive malignancy. 


In December, 1936, the patient was examined at the Mayo Clinic 
by Dr. G. J. Thompson. He reported the finding of “extensive, in- 
filtrating neoplasm of the flat type involving most of the bladder sur- 
face. Bladder capacity was very much reduced. Specimens were ob- 
tained for microscopic examination. Intravenous urogram: best visual- 
ization in forty-five minute film. Left, calices, pelvis dilated (2), ure- 
ter not outlined. Right, calices dilated (3), pelvis and ureter not 
outlined. The specimens were reported by Doctor Broders, grade 2 
adenocarcinoma. Doctor Cabot, in consultation, advised cutaneous 
ureterostomy, and later cystectomy, which were done (Fig. 4). This 
iS a very interesting case and there is no question whatsoever that 
this woman had originally a true interstitial cystitis with a subsequent 
development of malignancy. Doctor Broders, in commenting, says 
he’ believes the tumor originated in some persistent embryonic cells, 
probably Von Brunn’s glands, or it might have originated from some 
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of the basal cells of the epithelium. He says it is merely a question 
of metaplasia and that he has frequently seen glandular tissue develop 
from squamous epithelium. I am informed that at the present writing 


the patient has continued to gain in weight and is in very good general 
health.” 


SUMMARY 


Noteworthy points in these two cases are as follows: There was 
no demonstrable evidence of metastasis in either and the neoplasm 
seemed to be limited entirely to the interior of the bladder. The 
usual characteristics of infiltrating carcinoma of the bladder are 
extension or metastasis. 

In Cunningham’s series of necropsies, metastases were demon- 
strated in 56.1 per cent of infiltrating tumors of the bladder. Our 
cases indicate that the marked antecedent fibrosis and peri-cystitis 
limited the neoplasm to the confines of the bladder, and, as a conse- 
quence, substantiate the advisability of the radical treatment of cys- 
tectomy and diversion of the urinary stream. 
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DISCUSSION 


Dr. Hermon C. Bumpus, Jr. (Pasadena): It has been said 
that an honest confession is good for the soul and that one who 
doesn’t profit by his mistakes is failing in the best of all schools, 
that of experience. 

Dr. Hager became very tired of treating this woman, a photo- 
graph of whose tumor you have just seen, and suggested that she 
change doctors. I confirmed Dr. Hager’s findings of interstitial 
cystitis and tried three or four times without success to relieve her 
symptoms by over-distention and fulguration. Disgusted and dis- 
appointed, she disappeared for several months. When she returned, 
rather than examine her as I should have done, I suggested that 
she go to the Mayo Clinic, where we both might get rid of our 
trouble. This she did, and the tumor was discovered. 

Having learned this lesson, I would like to add two more cases 
which have come under my observation. I will not give them in 
detail because the time is late. One was a woman of fifty-seven 
who was observed from 1934, during many visits to Los Angeles 
General Hospital, and was examined cystoscopically nine times, 
over a period of several years, undoubtedly with a panmural fibro- 
sis. In March of last year a tumor similar to this had developed, 
but not being so extensive and of grade II, malignancy was re- 
moved by transurethral methods. 

The second was a woman seen first in 1936 with typical symp- 
toms and findings of panmural fibrosis but associated with it a 
bladder tumor grade III malignancy. 


Dr. BenyaMin S. BARRINGER (New York): Some years ago 
I had a patient whom I diagnosed as having an ulcer of the blad- 
der. It was a perfectly good ulcer, it seemed to me, but unfor- 
tunately I didn’t take a specimén of it. I treated it entirely too cas- 
ually. The patient went away and came back a year later with a lit- 
tle larger ulcer with raised edges. I did take a specimen then and 
found it was a carcinoma. This man died eventually of his tumor. 

I am wondering if this isn’t similar to the second case of Dr. 
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Hager’s. There was certainly not much time between the appear- 
ance of the tumor and the original diagnosis of the ulcer. 


Dr. Francis R. HaGNER (Washington, D. C.): I reported a 
case last year of a woman I had under observation for nearly three 
years suffering with Hunner ulcer. She was practically symptom- 
free. I had not seen her for about six months. She returned and 
said she had had some bleeding. I made a cystoscopic examination 
and unquestionably there was a carcinoma about the size of my 
thumbnail at the top of her bladder. This was resected. There was 
a good deal of extension in the perivesical space, much more than 
there was in the bladder. The patient died about six months later 
with general abdominal metastasis. 

It used to be a great comfort to me to tell these people with soli- 
tary ulcers that they practically never get well, but that it never de- 
velops into malignancy. We cannot make this statement now. 
Hunner had had only one case at the time I reported my case, and 
as far as I know, those were the only two cases that had been re- 
ported of a Hunner ulcer becoming malignant. 


Dr. IRA R. Sisk (Madison): I have no closing discussion of 
my paper but would like to point out the fact that sulfanilamide 
will benefit many patients with old chronic Hunner ulcers. At the 
moment I have in mind two patients. One of these was treated by 
Dr. John Crenshaw for about five years and has been under my 
observation for about seven. With the use of sulfanilamide she was 
almost entirely relieved of her symptoms and has remained so for 
a year. Another patient with a lesion of seven or eight years’ 
standing has been entirely free of pain for more than a year though 
she still has a frequency of about every two to three hours. 


Dr. BENJAMIN H. Hacer (Los Angeles): I should like to an- 
swer Dr. Barringer’s question. The patient whom I reported had 
had biopsy specimens removed at the time of the first inspection 
and they showed no evidence of malignancy. 
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THE UNINHIBITED NEUROGENIC BLADDER 
A CLINICAL SYNDROME WITH REPORT OF TWENTY-FIVE CASES 
REED M. NESBIT, M.D., and WILLIAM G. GORDON, M.D. 
From the Department of Surgery, Urological Section, University of Michigan, 
Ann Arbor, Michigan 

It is a common experience for the urologist to see a patient com- 
plaining of frequency of micturition with urgency and even im- 
perative urination only to find that the most painstaking investiga- 
tion of the lower urinary tract reveals no significant abnormality 
either in the nature of an infective or irritative lesion; occasionally 
such patients, in addition, have nocturnal enuresis persisting into 
adult life, and this, also, remains unexplained. A definite portion of 
this group have an abnormality in the central nervous system, either 
congenital or acquired, resulting in a characteristic clinical entity 
with constant symptomatology and cystometric findings; it is this 
syndrome which we have designated the uninhibited neurogenic 
bladder. 

In order to understand the mechanism of production of the 
symptomatology of the uninhibited neurogenic bladder, it is neces- 
sary to review briefly certain fundamental facts concerning bladder 
physiology. We are in accord with the views of Barrington, Denny- 
Brown and Robertson’ that the only important innervation of the 
bladder as far as normal micturition is concerned is mediated over 
the parasympathetic pathways in the vegetative nervous system, in- 
cluding all of the central and peripheral pathways in that system, 
and in the subsequent discussion we shall proceed on this premise. 
McLellan™ has shown by cystometric studies on normal infants that 
the filling of the infant’s bladder is attended by a gradual increase 
of pressure during the fill, with periodic “uninhibited” or “reflex” 
contractions until bladder capacity is reached, when the bladder 
empties reflexly at about 100 c.c. (Fig. 1). This is a response to 
the “stretch” reflex in which bladder distention constitutes the ade- 
quate stimulus for reflex bladder contractions, mediated through a 
segmental spinal reflex via the sacral cord segments (S 2, 3 and 4), 
well described by Denny-Brown and Robertson.’ It is also probably 
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true that there is a supra-segmental component conditioning this 
reflex even in the infant, since the bladder empties perfectly with no 
residual urine, and with coordination of sphincters and detrusor ; 
hence, it is not identical with the truly segmental reflex bladder 
seen in complete transverse myelitis above the conus, as described 
by many authors.**”? One is forced to the conclusion that in the 
infant, since the bladder does empty perfectly, it has also extra- 








Fig. 1. The Infantile Normal Reflex Bladder: Cystometrograph of 
normal infant, aged ten weeks. Uninhibited contractions occur at 35 
c.c. and 70 c.c., with reflex emptying contraction at 100 c.c. No residual 
urine. 


pyramidal connections, and that the purely segmental reflex is con- 
ditioned by the so-called “tonic center” in the midbrain acting over 
these pathways (as described by Langworthy and his associates*® 
and by Barrington’), since if these pathways are not intact the blad- 
der fails to empty perfectly and residual urine remains. However, 
the baby does not have cerebro-cortical inhibition of any of its re- 


flexes developed and therefore reflex contractions occur during the 
fill. 


As the baby learns bladder control, sometime during infancy, a 
change takes place in the bladder physiology as evidenced by the 
cystometric study, resulting in disappearance of the uninhibited 
contractions so that the bladder during fill shows a gradual increase 
of pressure to capacity, with no reflex contractions unless it is over- 
distended (Fig. 2). In addition, the infant learns to control his 
external sphincter voluntarily, so that periodic incontinence does 
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-not occur. In the normal adult, therefore, an additional cerebral 
inhibitory control is developed which further conditions the spinal 
reflex, at a subconscious level, and uninhibited contractions do not 
occur. 

The group of patients to which we have reference in this study 
stand midway between the infant, who is periodically incontinent, 
and the normal adult, who has perfect control. They differ from 


1-26-3 


ll 


i 
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Fig. 2. The Normal Adult Bladder: Cystometrograph of normal 
female, aged forty-five. Pressure rises steadily to capacity of 350 c.c. 
with no uninhibited contractions. At capacity patient is asked to strain 
with resultant increase of pressure; this is not a reflex contraction, 
but measures the intra-abdominal pressure. Bladder sensation is nor- 
mal. No residual urine. 


normal adults in only one respect—uninhibited contractions are 
present, instead of being subconsciously inhibited by the cerebral in- 
hibitory mechanisms (Fig. 3). Presence of these contractions is in- 
terpreted by the patient as desire to void and, if they are sufficiently 
strong, micturition becomes imperative. In no other respect is the 
bladder physiology distorted. Urinary incontinence during strong 
contractions is prevented by voluntary external sphincter control. 

Since “uninhibited” contractions occur before full normal ca- 
pacity is reached, and are interpreted as desire to void, becoming 
marked if these are sufficiently strong, frequency and urgency at a 
reduced bladder capacity are noted, resulting in abnormally fre- 
quent urination and often nocturia as well. During sleep, particu- 
larly deep sleep, when the general sensorium is depressed, nocturnal 
enuresis may occur as in the infant. 
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The entire group of uninhibited neurogenic bladders may be di- 
vided into two types from the etiologic standpoint: the congenital 
and the acquired. The congenital type we have not seen described 
elsewhere except by McLellan, formerly of our clinic, in his mono- 
graph on the neurogenic bladder’; in our series, eleven of the 
twenty-five cases were congenital. These patients had had charac- 
teristic symptoms of frequency, urgency and imperative micturition 
geesessscsseSs" 
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Fig. 3. The Uninhibited Neurogenic Bladder: Cystometrograph of 
Case 1. Uninhibited contractions with associated urgency commence at 
70 c.c., and increase in intensity to capacity of 165 c.c., when patient 
has imperative micturition with strong contraction and voids around 
catheter. Sensation is normal. No residual urine. 


all their lives, and some were adult enuretics. In only two of these 
cases were there associated neurologic signs and these were coinci- 
dental as the urologic symptoms antedated the neurologic disease by 
many years. 

The acquired group are usually encountered in conjunction with 
definite neurologic disorders and have associated neurologic signs. 
That frequency, urgency and imperative micturition can occur in 
neurologic disease without having a completely reflex bladder has 
been pointed out by several authors, both from the clinical and ex- 
perimental standpoints (Langworthy, Lewis,* McLellan,** Watts 
and Uhle**). In our experience, partial lesions of brain or spinal 
cord which do not completely interrupt the afferent and efferent 
pathways above the conus are responsible for this type of the un- 
inhibited neurogenic bladder. If the lesion is more extensive and 
interrupts sensation markedly, or interferes too greatly with effer- 
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ent pathways from midbrain or cerebral cortex, a more profound 
disturbance of bladder function is noted, so that the bladder empties 
periodically without control by the patient, with changes in sensa- 
tion and with residual urine. This latter group has been described 
by many and clearly differentiated from the above by McLellan,” 
who classifies the more marked deviations from normal as reflex 
bladders (Fig. 4). The reflex neurogenic bladder is a more pro- 


Fig. 4. The Reflex Neurogenic Bladder: Cystometrograph of 
male, aged forty, with transverse myelitis D 11 and 12. A small 
reflex contraction occurs at 170 c.c., and emptying reflex contrac- 
tions at 275 c.c. and 350 c.c. with voiding around catheter, other- 
wise absent sensation. Residual urine 200 c.c. 


found neurogenic disturbance and bladders having such disturb- 
ances were eliminated from this group. Excellent discussions of 
the reflex bladder are given by Munro,’* Denny-Brown and Robert- 
son* and others. 

In summary, the uninhibited neurogenic bladder is a clinical syn- 
drome in which an abnormality of the central nervous system is re- 
sponsible for frequency of micturition, urgency and imperative mic- 
turition, and sometimes nocturnal enuresis. There appear to be two 
etiologic types: first, the congenital group in which no definite or- 
ganic neurologic lesion can be demonstrated ; this type may be due 
to inadequate integration of the cerebral inhibitory mechanism; 
and, second, the acquired type where the syndrome is part of the 
symptom-complex of an organic neurologic lesion. The disorder is 
characterized cystometrically by the occurrence of uninhibited con- 
tractions with urgency, in an otherwise normal cystometric study. 
There is no impairment of sensation, emptying of bladder, or 
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sphincter control, although imperative desire to urinate and occa- 
sional slight conscious incontinence may occur, if the contractions 
are very strong. Adult enuresis is sometimes seen in this group. 
Occasionally identical cystometric findings are noted in neurologic 
disease without urologic symptoms (Langworthy, Lewis and Dees,* 
Munro”). 

The uninhibited neurogenic bladder is to be differentiated from 
two main types of urologic disorders with similar symptomatology: 
first, irritative or infective lesions of the lower urinary tract and, 
second, early prostatism where irritative symptoms predominate. 

Uninhibited contractions occasionally occur in irritative or in- 
fective lesions of the bladder; in this event, it is generally obvious 
that the reflex threshold has been lowered by the irritative agent 
acting directly on the detrusor mechanism. One, therefore, should 
not make the diagnosis of uninhibited neurogenic bladder in the 
presence of gross irritative bladder lesions. 


Early prostatism is sometimes less easy to differentiate when the 
irritative symptoms are marked and the obstructive symptoms mini- 
mal; in addition, this is the age when cerebro-vascular accidents, 
which may produce an uninhibited bladder, are prone to occur; 
and, of course, the two may co-exist, requiring a fine sense of 
judgment to evaluate each factor properly. Further, reflex con- 
tractions may occur in the hypertrophic bladder of early prostatism. 
The uninhibited neurogenic bladder seen in this age group, how- 
ever, is nearly always of the acquired type and, as has been pointed 
out, associated with other organic neurologic signs. These factors 
must be weighed in making the diagnosis. 


In treating the uninhibited neurogenic bladder we have used 
only drug therapy. The use of ephedrine and similar sympathetico- 
mimetic substances to stimulate the “inhibitory” fibers thought to 
be present in the sympathetic supply to the bladder has been tried; 
in our hands, its use has not been gratifying. We doubt the pres- 
ence of a significant inhibitory mechanism of the micturition reflex 


in man in the thoraco-lumbar division of the autonomic nervous 
system. 


Better results have been obtained through the use of atropin in 
the form of tincture of belladonna in an effort to depress the para- 
sympathetic reflex. This is administered orally to tolerance level. 
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CASE REPORTS 


Two representative cases are reported in detail, in addition to a 
brief summary of the entire group. 


Congenital Type 

Case 1.—J. F., male, aged twenty-four, student, has had frequency 
of urination about once hourly all his life with imperative micturition 
within fifteen to twenty minutes after the first desire. There was no 
nocturia, incontinence or nocturnal enuresis. Urologic and neurologic 
examination gave negative findings. Urine was uninfected. 

Cystometric examination with the Lewis cystometer’’ revealed a 
characteristic uninhibited neurogenic bladder with first desire to urin- 
ate associated with an uninhibited contraction when 85 c.c. of fluid had 
been introduced into the bladder; micturition became imperative with 
strong bladder contractions and voiding about catheter at 165 c.c. 
(Fig. 3). Under treatment with Tr. belladonna 1.0 c.c. t.i.d. there was 
marked relief of symptoms; urination was only necessary at two to 
three-hour intervals, and urgency was greatly reduced. 


Acquired Type 
Case 2.—G. S., male, aged sixty-eight, farmer, had a gradual onset 
two years ago of frequency hourly during the day, and nocturia four 
to five times. A mild bacillary urinary infection was present when first 
seen, but elimination of the infection did not alter these symptoms. 


Urologic examination otherwise gave negative findings. Cystometric 
study showed an uninhibited neurogenic bladder with reflex contrac- 
tions with urgency starting at 125 c.c., and urination becoming imper- 
ative with strong contractions at 350 c.c. Subsequent neurologic exam- 
ination revealed an incomplete posterolateral sclerosis on the basis of 
arteriosclerotic spinal cord change. Treatment with tincture of bella- 
donna gave no relief. 


ANALYSIS OF CASES 

. Sex, 20 male, 5 female. 

. Age: No. cases Average age Age range 
Congenital 11 31.5 11-58 
Acquired pe | 46.3 19-68 

. Symptoms: 

a. Frequency, urgency and imperative micturition—22 cases (of this group 
10 had adult nocturnal enuresis as well). 

b. Nocturnal enuresis only—l1. 

c. No symptoms—2. See chart case records No. 12 and 25. 

. Associated diagnosis and neurological findings. 

a. Congenital group—11 cases. 
7 cases—no associated disease—no neurological abnormalities. 
1 convulsive disorder—no neurological abnormalities. 
1 psychopathic personality—no neurological abnormalities. 
1 paralysis agitans with left hemispasticity. 
1 cerebellar vascular accident with cerebellar signs. 
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b. Acquired group—14 cases. 
1 lues with no C.N.S. lues or neurological signs. 
2 with no other disease or neurological signs. 
4 multiple sclerosis with pyramidal tract signs 
1 chronic pachymeningitis without localizing signs 
1 pernicious anemia with posterolateral sclerosis (early) 
1 prostatism, paralysis agitans, spasticity. 
1 postencephalitic state with right hemiparesis. 
1 arteriosclerosis with early posterolateral sclerosis 
1 tuberculous spine 8 & 9 D with incomplete cord compression. 
1 cerebral thrombosis with right hemiparesis. 
5. Treatment and results of treatment—25 cases. 
3 cases—untraced 


4 cases—no treatment given—2 were asymptomatic (See case records 
No. 12 and No. 25). 
1 had associated mild prostatism which made evaluation of symptoms 
impossible, Case No. 16. 
1 had remission of pernicious anemia (Case No. 14), with relief of 
bladder symptoms 
18 cases followed after treatment with ephedrine sulphate or tincture 
belladonna or both 
Tincture belladonna only—12 cases—great improvement, 4 
slight improvement, 3 
no improvement, 5 
Ephedrine sulphate only—2 cases—no improvement, 1 
great improvement, 1 (temporary) 
Both tincture of belladonna and ephedrine sulphate—4 cases—no benefit 
from either—2 


no improvement from ephedrine and great improvement with bella- 
donna—1 


slight improvement from ephedrine and great improvement with tinc- 
ture belladonna—1l 


SUMMARY OF TREATMENT 


Total cases receiving tincture belladonna—l6—no improvement—7 
slight improvement—3 
great improvement—6 
Total cases receiving ephedrine sulphate—6—no improvement—4 
slight improvement—1 
great improvement—1 
(temporary) 
6. Results of cystometric studies and urological studies. 
Infection—21 cases—no infection 
4 cases—mild bacillary infection associated with residual 
urine in each case. 
Capacity—average 280 c.c. Range 100—500 
Residual urine—21 cases—no residual 
4 cases—50 c.c., 60 c.c., 100 c.c. (associated prostatism), 
150 c.c. 
The four cases which had residual urine and urinary infection were 
of the acquired type. While at present they have quite characteristic 
uninhibited neurogenic bladders, they may perhaps progress to reflex 
neurogenic bladder as the neurological lesion advances. 
First desire to ne of entire group 105 c.c. Range 25 to 300 c.c. 


Pyelograms—available on 5 cases—all were normal with no upper tract 
infection 
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NESBIT AND GORDON 


SUMMARY 


1. The uninhibited neurogenic bladder is a clinical syndrome 
characterized by frequency of urination, nocturia and imperative 
micturition in which the etiologic lesion is in the central nervous 
system, and not in the lower urinary tract. 

2. The neurologic background and method of production of 
symptoms is discussed in relation to the existing abnormality of 
neurophysiology of the bladder. 

3. Differential diagnosis must be made between the uninhibited 
neurogenic bladder and irritative lesions of the urinary tract such 
as infection and early prostatism. 

4. Drug therapy is the only available form of treatment at pres- 
ent. The drug of choice is tincture of belladonna. Beneficial results 
were obtained in nine of sixteen cases treated with this drug. 

5. Twenty-five cases of uninhibited neurogenic bladder are re- 
ported in detail. 
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SUPERVOLTAGE RADIATION IN THE TREATMENT OF 
BLADDER TUMORS 


FLETCHER H. COLBY, M.D. 
From the Huntington Memorial Hospital, Boston, Massachusetts 


The following case demonstrates that certain malignant tumors 
of the bladder respond to supervoltage radiation. 


A sailor of fifty-eight with recent hematuria and lower abdominal 
pain had voided pieces of tissue for two years. His general condition 


Fig. 1. Photomicrograph of tissue re- Fig. 2. Same tumor directly after 
moved by biopsy before radiation. Con- 7,200 r units of supervoltage of radia- 
siderable necrosis and inflammation tion. Dark cells are epidermoid car- 
are present. Undifferentiated cancer cinoma. Fibrosis, hyalinization and in- 
cells are suggested. flammation. 


was good and blood studies were normal. On cystoscopic examination, 
November 21, 1938, an extensive flat, infiltrating growth was seen 
which covered most of the bladder base. Rectally, a soft bulge of the 
bladder floor suggested tumor infiltration. No filling defect was detect- 
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ed by cystogram. The tumor was an undifferentiated epidermoid car- 
cinoma, Grade III, by biopsy (Fig. 1). From November 25, 1938, to 
December 17, 1938, he received 2,400 r of supervoltage radiation to 
each of three pelvic portals, 12x12 cm., anterior, posterior left oblique, 
and posterior right oblique, in daily doses of 400 r, and 600 r to each 
of two lateral portals. A total of 8,400 r. On December 15, 1938, after 
7,200 r units, he was having considerable frequency and passing large 





Fig. 3. Biopsy of the same tumor Fig. 4. Biopsy of same tumor af- 
after 13,200 r units. Intact bladder ter 16,400 r units. Intact bladder mu- 
mucous membrane, fibrosis, round cell cous membrane, new blood vessel for- 
infiltration. No tumor cells present. mation, fibrosis. No tumor cells pres- 

ent. 


amounts of purulent, sloughing material in the urine. Now, at cysto- 
scopic examination much necrotic material was seen in a bladder of 
limited capacity. Biopsy at this time was reported epidermoid car- 
cinoma with marked fibrosis, hyalinization and necrosis (Fig. 2). 

On January 26, 1939, forty days after 8,400 r of supervoltage radia- 
tion, he felt considerably better, voided every two to three hours with- 
out discomfort, and had not bled for two weeks. There was no 
marked skin change or rectal irritation, and the urine was clear. On 
cystoscopic examination, no tumor could be identified. The bladder 
base was edematous and somewhat raised, but no slough was present 
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and the mucous membrane seemed intact. The change in the appear- 
ance from the previous examination was striking. No definite thicken- 
ing was felt rectally. 

From February 6 to 17, 1939, he received additional supervoltage 
radiation: 1,200 r to each of three pelvic portals, and 600 r to two 
lateral portals. Total radiation 13,200 r. On March 30, 1939, his gen- 
eral condition was good and he felt well. Bladder irritability was mod- 
erate and he voided about every two hours. On cystoscopic examin- 
ation the bladder base appeared velvety red, the mucous membrane 
intact and not ulcerated. Nothing abnormal was felt on rectal examin- 
ation. Tissue removed from the bladder base by biopsy was reported 
chronic inflammation, radiation reaction, no tumor (Fig. 3). 

Additional radiation from March 31, 1939, to April 8, 1939, made a 
total of 16,400 r. Moderate rectal irritation with frequent voiding of 
slough accompanied this added radiation, but there were no marked 
skin changes. At cystoscopic examination, on April 25, 1939, the 
bladder base appeared smooth, somewhat red but not edematous, and 
there was no break in the mucous membrane or anything to suggest 
tumor. Biopsy: Radiation changes, no tumor (Fig. 4). 


This case is not presented as a cure but as an example of a 
bladder neoplasm, unsuited to surgery, which responded remark- 
ably well to external radiation. Other bladder tumors seem to have 
responded as well, some not so well, and others not at all. 

This report discusses the results of treating twenty-four malig- 
nant tumors of the bladder with a million volt unit during the 
past two years at the Huntington Memorial Hospital in Boston. 
These patients were carefully followed with cystoscopic examin- 
ations and biopsies before, during, and after treatment with the 


million volt unit. Only cases unsuited to surgical excision were 
treated. 


These twenty-four neoplasms are classified according to the 
Tumor Registry of the American Urological Association: 


Cases Per Cent 
Papillary carcinoma, Grade I 2 


8.3 


Papillary carcinoma, Grade Ila 12 50.0 
8 


Infiltrating carcinoma, Grade III ‘ 33.3 
Unclassified . 2 8.4 


“Papillary carcinoma, Grade I” includes all papillary tumors 
which do not appear to involve the deep layers of the bladder wall, 
and whose cells do not give evidence of rapid growth or invasive 
tendencies. The two tumors of this grade were so extensive as to 
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fill, or nearly fill, the bladder cavity. Papillary tumors with atypical 
cells and clinical or histologic evidence of infiltration are classified 
“Papillary carcinoma, Grade IIa.” The flat, infiltrating growths, 
frequently ulcerated, and consisting of rapidly growing undiffer- 
entiated cells are classified “Infiltrating carcinoma, Grade III.” 
One tumor with cells suggesting cancer, and one very advanced 
growth from which no tissue was obtained are unclassified. 
External radiation was given in amounts as large as seemed con- 
sistent with the patient’s general condition, and our own inadequate 
knowledge of safe dosage. Actual amounts of radiation varied 
from 4,200 to 22,800 r units. Twelve patients received over 8,000 r. 


AMOUNTS OF SUPERVOLTAGE RADIATION 


Hospital Number Age r Units 
39-402 57 7,800 
37-1169 80 6,000 
37-949 48 8,400 
38-1524 77 12,800 
39-141 74 13,200 
38-643 63 6,000 
38-979 58 6,400 
37-1065 82 12,000 
37-621 74 22,800 
37-936 73 10,000 
38-415 34 4,200 
39-401 77 7,700 
38-984 73 7,200 
38-1538 58 16,400 
37-986 47 13,200 
38-578 62 10,200 
38-279 73 6,000 
39-76 58 10,600 
38-642 62 7,600 
39-138 46 10,000 
38-213 44 10,200 
38-76 78 6,000 
38-1389 59 6,800 
38-1567 33 6,400 


The first group of cases treated with the million volt machine re- 
ceived a daily dose of 400 r units through three alternating portals, 
anterior pelvis, posterior left pelvis and posterior right pelvis. Size 
of portals 10x 10 or 12x12 cm. Exposure time, 5 minutes 45 
seconds. 1.2 milliamperes of current. Filtration, 5 mm. of lead. 
Half value layer of copper, 11 mm. Focal skin distance 70 cm. 
About 6,000 to 7,200 r units were given in the first series of treat- 
ments, through these three portals. Recently, two lateral portals 
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were added and 600 r units given through each. Total initial 
radiation was thus increased to 8,400 r. After an interval of three 
weeks, 1,200 to 1,600 r are given through each of three portals, 
anterior, posterior left oblique, and posterior right oblique. Thus, 
about 13,200 °r units are given in the first two series of treat- 
ments. This increased radiation has resulted in somewhat more 
skin change and rectal irritation than was observed in the earlier 
cases. 

Portions of the tumor have been removed for histologic exam- 
ination as part of the routine before treatment, and tissue has been 
obtained by biopsy or previous operation in all but one of the cases 
treated. These sections are always at hand when the patients are 
examined during their course of treatments, and together with the 
cystoscopic appearance of the tumor are guides in determining the 
effects of the radiation and in estimating further dosage. At times, 
cystoscopic examination has been misleading until the biopsy report 
has been obtained, and one biopsy has not always proved reliable. 

The flat, ulcerated, “infiltrating carcinoma, Grade III” was more 
affected by the treatments than the papillary tumors in this group 
of cases. Considerable regression took place in 75 per cent of these 
flat, undifferentiated neoplasms, and in 60 per cent the tumor dis- 
appeared. Similar regression occurred in only 16 per cent of the 
papillary tumors. 


Tumor Disappearance Not Evident 
Papillary Ca. Grade I 1—50% 0 1—50% 
Papillary Ca., Grade I 1—50% 0 1—50% 
Papillary Ca., Grade Ila 7—58.3% 2—16.6% 5—41.6% 
Infiltrating Ca., Grade III 6—75% 5—62.5% 2—25% 
Unclassified 0 0 2—100% 


In this whole group of twenty-four patients there were seven 
whose tumors appeared to completely regress under treatment, since 
tumor no longer could be identified through the cystoscope. Biopsy 
had proved that all seven were cancer. Six of these patients had 
received no previous treatment; the bladder had been opened in the 
seventh, but no local treatment to the tumor had been employed. 
No such degree of tumor regression was observed in patients who 
had been previously treated by fulguration, excision, or external 
radiation with low voltage units. Therefore, best results were ob- 
tained in patients who had not been previously treated. 
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It was interesting to study and follow these seven individuals 
whose tumors had disappeared. Although no gross tumor was vis- 
ible through the cystoscope, tissue removed with the biopsy forceps 
from the site of the previous tumor contained actively growing can- 
cer cells in four of these patients. In all four, the tumor recurred 
and two have died of cancer. At post-mortem examination, in a 
fifth case, with two negative biopsies after treatment, although no 
tumor was grossly evident even in the opened bladder, cancer cells 
were abundant in the deep layers of the bladder wall, and metastatic 
lesions were profuse. Of the remaining two cases one is evidently 
dying of cancer. The remaining patient, previously described, in 
whom an infiltrating Grade III cancer disappeared, remains well 
with no evidence of tumor, and has had two negative biopsies since 
16,400 r units of supervoltage treatment. It is but two months since 
his last treatment. 

Such symptoms as bleeding, pain, and frequency greatly im- 
proved in over half of the patients treated, although an occasional 
patient was made worse by the treatments. As a rule, severe bleed- 
ing decreased or ceased after the first few supervoltage treatments. 
Increased frequency and irritability commonly occurred during the 
first two or three weeks after the first course of treatments while 
large amounts of necrotic material were voided. One patient had 
rather severe bleeding during this period. After the tumor had 
sloughed in the favorable cases, the bladder mucous membrane ap- 
peared to heal, leaving an edematous surface without gross evidence 
of neoplasm. 

Two papillary tumors of low malignancy of considerable extent 
were reduced sufficiently by the supervoltage treatments, so that 


their remnants were removed easily by electrocoagulation and trans- 
urethral resection. 


SUMMARY 


Evidence collected thus far gives little support to the cure of 
malignant tumors of the bladder by supervoltage radiation. But a 
reasonable discussion of this subject should be based not so much 
on the possibility of cure, as on whether or not the tumors are 
really affected by this treatment. The method is recent and dosage 
still undetermined. In this group of cases the cancer seems to 
have been affected to a greater extent by supervoltage treatment 
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than by other forms of external radiation with which we are fa- 
miliar. Extensive tumors have regressed to the point of gross dis- 
appearance, but there is evidence that even in such a favorable 
event cancer cells persist in the deep layers of the bladder wall. 
Though the intravesical portions of a tumor may disappear it has 
been evident that large areas of cancer can persist in the deep struc- 
tures and reappear in the bladder. Such recurrences have responded 
less well to further radiation, and in no instance has the tumor dis- 
appeared again after more treatment. The most favorable responses 
were obtained in patients who had received no previous treatment. 

My experience during the last two years makes me feel that 
this treatment should be used only in patients with advanced tu- 
mors, or in the old and debilitated, and that any bladder tumor suit- 
able for surgery should be operated upon. 





DISCUSSION 


Dr. ArcuieE L. Dean, Jr. (New York): Dr. Nesbit’s paper is 
a most important contribution which I hope to study carefully, but 
I am unable to discuss it intelligently. Fortunately, we inherited 
Dr. McLellan from Dr. Nesbit, and I hope that the work which 
Dr. McLellan did under Dr. Nesbitt’s direction will continue at 
the New York Hospital. 

Regarding Dr. Fletcher Colby’s paper, I think it is wrong in the 
beginning to believe that surgery, external irradiation and intersti- 
tial irradiation are mutually antagonistic. I believe each has some- 
thing to contribute, and if we are attempting a serious cure of blad- 
der cancers we should get the utmost from each one of these agents. 
According to Dr. Colby’s conclusions, he would use external irradi- 
ation simply as a palliative procedure. I think that if external ir- 
radiation only is to be used it will give treatment only of palliative 
value, but I believe that after gross tumor reduction is brought 
about by external irradiation, interstitial irradiation should be 
added. In a number of cases this is sufficient to clear up the tumor 
more permanently than Dr. Colby has indicated from his experience. 

In the clinical treatment of these patients, after external irradia- 
tion has been used to reduce infection, to clear up the slough and to 
diminish the size of the tumor, we have found interstitial irradia- 
tion applied through the cystoscope of considerable value and at 
no added risk. 

If I may take an extra moment, I should like to mention two of 
the newer types of treatment. Last year, the Chaoul tube was dis- 
cussed. As you know, that tube fits in the bladder and directly ir- 
radiates bladder tumors at a short distance. Our experience during 
the past year has not been great because we have used it only on 
more advanced cases. We are trying to find a safe dose which 
would deliver a computed curative dose. We didn’t know at the 
beginning whether we could do it with this tube without too serious 
injury to the bladder. I think we have found that the dose can be 
given without injury to the bladder, but our patients were so el- 
derly that although two or three tumors disappeared the patients 
did not live long enough for us to evaluate the procedure. 
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You all probably saw in the daily papers that Dr. Failla of the 
Memorial Hospital described a most spectacular method of treating 
tumors, namely, irradiation plus the injection of sterile water. 
After noting certain histologic changes in tumors after irradiation, 
Dr. Failla, with Dr. Seguira, began to give irradiation to. mouse tu- 
mors and then injected sterile water three times a day immediately 
after the irradiation treatment. The following results were ob- 
tained: 

Per Cent Regressions 
Number Roentgens X-rays Alone X-rays and Water 
x 
750 11 
1000 50 
1800 100 

This method has been used in the more accessible human tumors 
and the clinical results to date have borne out the experimental 
results found in mice. Of course, the urologist treating more inac- 
cessible diseases can make little use of this method but I simply 
suggest it to show that in addition to working constantly on the 
known methods of treatment, we are always casting about to see 
if a bit more help can be obtained from some agents which have 
not been described as yet. 


Dr. CHartes C. Hiccins (Cleveland): What is the technic of 
the water injection? 


Dr. Dean: Sterile distilled water is injected with a needle 
throughout the tumor. The irradiation is given in the morning and 
these injections are given three times a day. 


Dr. Epwarp L. Keyes (New York): I would ask why you 
think, Dr. Colby, it is easier to destroy tumor cells on the surface 
of the bladder than in the tissues of the bladder. 


Dr. FLetcHEer H. Cotsy (Boston): I wish I knew, Dr. Keyes. 
It is true in several instances that the intravesical portion of a 
tumor has completely disappeared. Most of these patients that we 
see at, the Huntington Memorial Hospital are elderly; they are the 
discard of surgery, and many of them have been operated upon in 
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every conceivable way before we get them. It is a fact that the 
intravesical portions of the tumors have disappeared. Some of 
these patients have died during the course of treatments there at 
the hospital, and in one instance that I reported the tumor had 
grossly disappeared. This patient died at the hospital, autopsy was 
performed, and in the open bladder you could not detect any tumor, 
but outside the bladder there was plenty of cancer, large, hard 
plaques of cancer in the pelvic tissues. Why the intravesical por- 
tion is more radiosensitive or whether it is or not I don’t know, but 
it does seem that it is true that in certain instances these tumors 
have disappeared, and yet the tumor outside of the bladder is 
healthy and active with many mitotic figures. 


Dr. Keyes: Dr. Cahill asks me whether it is possibly a differ- 
ence in the circulatory supply. 


Dr. Cotsy: That is what we think. In certain of the papillary 
tumors that are relatively benign, that is classified papillomata, we 
have had two that were so extensive that they filled the whole blad- 
der. In one of these the papillary tumors arose from many dif- 


ferent places all over the bladder mucous membrane. It was a 
tumor that should not have been radiosensitive in a young man 
of about forty-five. He received between 13,000 and 14,000 r units 
of radiation and this tumor completely disappeared except for 
three or four nubbins of tumor that could be removed by trans- 
urethral resection. No infiltration had been present and by biopsy 
the tumor was a papilloma. 

In another patient with the same sort of tumor histologically, 
which arose from one large pedicle, the radiation effects were so 
slight that no regression was evident and the patient was operated 
on and his tumor removed. It is quite conceivable that the patient 
with many little papillary delicate fronds sticking out in his blad- 
der had the blood supply cut off. 

We have been, perhaps, over-conservative in treating these pa- 
tients. We feel that the million volt unit is entirely different from 
the lower voltage units, and we have gone rather slowly in the 
initial dosage that these patients have been given. A dosage of 6000 
r units was given originally in the first series of treatments, then 
7200 r units, and now we give 8400 r units, but we don’t know 
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what the ultimate effect on other organs is going to be from this 
enormous amount of external radiation, and we don’t want to do 
these patients too much harm. 

Dr. Dean spoke about interstitial radiation in combination with 
external radiation. My experience with that has been limited to 
only one or two patients in whom the tumors have disappeared 
under external radiation, and then recurred and then radium has 
been put in, as far as I could see with no added effect, no better 
effect than with added external irradiation; in other words, the 
tumors have not been affected, the patients have died, and there 
has been plenty of cancer present. 

The absence of skin changes has been one of the marked fea- 
tures in these people who have had so much radiation. 


Dr. BENJAMIN S. BaRRINGER (New York): Have you had 
any removed two or three years? 


Dr. Cosy: Yes, the youngest is two and a half years now. A 
patient died this last month who was seventy-five years old who 
had had 22,800 r units, and the skin changes were barely noticeable 
in this old gentleman. 








THE INFLUENCE OF TESTOSTERONE-PROPIONATE 
UPON BENIGN PROSTATIC HYPERTROPHY 
AND SPERMATOGENESIS 


A CLINICAL AND PATHOLOGIC STUDY IN THE HUMAN 


NORRIS J. HECKEL, M.D. 

From the Thompson Urological Fund of the Rush Medical College of the 
University of Chicago; Department of Urology, Central Free Dispensary 
and Presbyterian Hospital, Chicago, Illinois 

Because of the many favorable results recently reported’ from 
the use of male sex hormones in the treatment of benign prostatic 
hypertrophy, it seemed desirable and timely to carry out a series of 
clinical investigations with this material* upon patients so afflicted. 
At the present time, it is the opinion of some investigators that 
prostate hypertrophy may be the result of a disturbance in the bal- 
ance of the endocrine system, and that the prostate gland can be in- 
fluenced by the gonadotropic and sex hormones. In support of this 
theory, they offer their experimental evidence obtained from ani- 
mals and man.’ 


The history, chemistry and activity of the male sex hormones 


have been thoroughly reviewed by Koch, and Wintersteiner and 
Smith,* so need not be dealt with here, 


INFLUENCE OF TESTOSTERONE-PROPIONATE UPON PROSTATIC 
HYPERTROPHY 


For this study twenty-two unselected patients with a history of 
urinary difficulty were observed. The procedures used to establish 
the diagnosis of benign prostatic hypertrophy were the standard 
methods employed by urologists, i.e., a careful history, general 
physical and urologic examinations which included rectal, estima- 
tion of residual urines, cystoscopy, cystogram, pyelograms, urine 
cultures, blood chemistry, and kidney function tests. 

The testosterone-propionate was given intramuscularly and in a 
majority of the patients in daily injections of 5 to 30 milligrams. 

The patients fell into two groups. In the first were nine patients, 
as shown in Table I. They were hospitalized on the urological serv- 


*The testosterone-propionate was generously supplied by the Ciba Pharmaceutical Products, 
Inc., and the Schering Corporation, and this work was also made possible by a grant from 
the Ciba Pharmaceutical Products, Inc. 
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ice of Dr. H. L. Kretschmer, after they had been treated, and stud- 
ied independently by his staff before a transurethral resection was 
done. 


In group 2, as shown in Table II, were thirteen patients who 
were not operated upon following injections of the hormone. 

The average age of the patients in group 1 was 72.22 years; the 
youngest 67 years and the oldest 91 years. The prostate gland was 
enlarged in three patients to grade 3+, four to grade 2+, and two 
to grade 1+. Three patients had an average residual urine from 
200 c.c. to 500 c.c., two from 100 c.c. to 200 c.c., and four had less 
than 100 c.c. 


They were treated from seven to fifty-six weeks, receiving the 
testosterone-propionate in amounts varying from a minimum of 560 
milligrams to a maximum of 3,200 milligrams. The results follow- 
ing treatment showed no marked improvement in the symptoms or 
clinical course. The benefits that did occur were mild, and were no 
greater than the improvement commonly seen when the patient is 
prescribed soda and sitz baths. It seems, therefore, improbable that 
the hormone caused any beneficial effects. In two patients there 
was a slight improvement in day frequency; two patients were tem- 
porarily improved in sexual symptoms; no noteworthy decrease oc- 
curred in the residual urine, and there was no demonstrable de- 
crease in the size of the prostate as determined by rectal examina- 
tion in the nine patients. Two of the patients developed an acute 
complete retention during the administration of the hormone. 

In group 2, the average age was 70.23 years, the youngest patient 
58 years, and the oldest 82 years. The prostate was enlarged in one 
patient to 4+, in three to 3+, and in nine to 2+. In four patients 
the average residual urine was from 100 c.c. to 200 c.c., and in 
nine less than 75 c.c. They were treated from four to fifty-two 
weeks. The minimum amount of testosterone-propionate given was 
200 milligrams and the maximum 3,990 milligrams. 

An analysis of the results in this group likewise brought forth 
no convincing evidence that the hormone produced any marked 
improvement of the patients, and no decrease in the size of the 
prostate gland in the thirteen patients could be demonstrated. 

Two patients discontinued treatment because they felt that they 
were getting worse. In four patients, a temporary improvement in 
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TABLE I. 
Before Treatment 


Sess 


2x |12x| ++ | ++ | ++ 


RRs 


ISX |12X|+4++)/4+4+4+/4+4++) +++ | ++ Middle lobe, urethral lobes, 
generalized trabecula- 
tions of the bladder 


1X | 6X) ++) +4) 44+) ++ | +4) + | Large intravesical lobes; di- 

| verticulum on right lat- 
eral wall; generalized 
trabeculations of the 
bladder 





0 | Middle lobe, intra-urethral 
lobes; generalized trabec- 
ulations of the bladder 


aeesss 


+ | Huge intravesical lobes, 
small middle lobe, gener- 
alized trabeculations of 


38 


15, 90| 2x 20X| ++ | ++ ++ 0 | Median bar; lateral wel 
10, 25 


78 


3+ | 3, 45 | 4-8X |1SX|) +4 | ++ | ++ > Large intravesical lobes 


45, 45 | and middle lobe 
90, 75 7 | 
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TABLE I—continued 
During Treatment 






| Nocturia 


w 
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No improvement 
Transurethral 
resection 


— | ——q—|— \) qj]—]|——“—|—— | —— || | | | | | 





Slight improve- 
ment in urinary 
symptoms; no 
change in resid- 
ual. Trans- 
urethral resec- 
tion 


—— | qr i c—e '~qj—|-——_ |__| — —_— | —————_ | — || — | | | | ccccwme 





























No improvement 
in urinary 











Patient devel- 
oped an acute 
retention. Su- 
prapubic cys- 
totomy fol- 
lowed 4 months 
later by trans- 
urethral resec- 
tion 


frequency 
improved; 
slight decrease 
in residual 
Transurethral 
resection 








+ |1970| $2 


Some improve- 
ment in urinary 
symptoms. 
Transurethral 
resection 
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TABLE I—concluded 
Laboratory 


Pus| Culture 


Irregular outline of normal sized . 1+ | B-coli 
bladder, multiple celiules. Pyelo- 
grams made-show dilatation left 
ureter 

Irregular outline of slightly con- 
tracted bladder with multiple cel- 
lules and small diverticula. Pyelo- 
grams within normal limits 





Multiple cellules and a small divertic- 
ulum. Pyelograms within normal 
limits 

Hemo. B- 
coli 


Multiple cellules. Pyelograms show i 152/78 
dilatation of right lower ureter. 
Bifid left pelvis 











Not done 115/75 “ B-coli 


Small bladder with diverticulum on i 190/100 
right side. Pyelograms within 
norma! limits 








Cystogram not done. Plain g.u. film No growth 
= neg. 
pos. 


Irregular bladder outline. Pyelo- 2 i 145/95 


Neg. 1+ | No growth 
grams within normal limits 


Not done 


130/85 | Neg. 4+ | B-coli 


se ae! aes 
| 


sexual symptoms was noticed. Three patients showed an improve- 
ment in nocturia; one also noticed an improvement in day fre- 
quency. The residual urine, of the four patients, that was over 
75 c.c. showed no noteworthy reduction. 


It can be seen from the tables that a majority of the twenty-two 
patients received much larger doses over longer periods of time 
than have been recommended. Even the minimum doses that were 


given measure up to the required amounts that have been advocated 
in the treatment of this disease. 
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TABLE II 
Before Treatment 


E 
F 


Poor erections 


8x |+++l+++|+++ 


+ 


Large lateral intravesical 
lobes; large middle lobe 


Not done 


Large lateral lobes form- 
ing an acute notch; 
middle lobe 


Large laterals and middle 
lobe, diverticulum right 
lateral wall 


Large lateral and middle 
lobes; generalized tra- 
beculations 


Not done 


Not done 
Middle lobe 


2 lateral lobes forming | Neg. 
acute notch; middle lobe 

Lateral lobes form acute | Neg. 
notch at 12 a’clock; 
middle lobe 


lobe; generalized tra- 
beculation of bladder 
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TABLE l1—concluded 
During Treatment 


Improvement in nocturia, 
only 


Discontinued treatment 


Slight improvement sex- 
ually 


No improvement 


Discontinued treatment 


Temporary sexual im- 
provement 


Nocturia less; temporary 
sexual improvement 


No improvement 


Improvement in urinary 
symptoms 
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HISTOLOGIC STUDY ON PROSTATIC TISSUE FROM THE NINE PATIENTS 
WHO HAD A TRANSURETHRAL RESECTION 


In order to more thoroughly study the possible effect which this 
material might have upon the prostate gland, seven to ten histologi- 
cal preparations from at least seven different pieces of prostatic tis- 
sue, from each of the nine patients that had been operated upon, 
were studied. A comparison was then made between these micro- 


Fig. 1. Histologic preparation of an entire hypertrophied prostate gland re- 
moved from a patient not treated with testosterone-propionate. 


scopic sections and microscopic sections from untreated patients in 
order to discover if possible any differences between the two groups 
(Figs. 1 to 10). 

The routine stains employed were hematoxylin and eosin, and 
phosphotungstic-acid-hematoxylin. In an occasional instance special 
stains, such as Foot and Mallory -azan were used. 

No definite evidence was obtained which enabled us to distinguish 
the histologic sections of the treated patients from the untreated. 
No criterion could be established to indicate that testosterone-pro- 
pionate produces any alterations in the histologic picture of benign 


, 
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prostatic hypertrophy. Likewise, no unusual changes were observed 
in the stroma and glandular tissue which were different from the 
control series. 


CASE REPORTS 
(With Dr. C. F. Apfelbach) 


Case 1—J. M. (1775 Mgs. Testosterone-propionate.) The largest 
part of the tissue was made up of glandular elements with many re- 


Fig. 2. Histologic preparation from Fig. 3. Histologic preparation from 
a nodule of hyperplasia “A” (Fig. 1) “A” (Fig. 1) for comparison with séc- 
for comparison with histologic sec- tion of prostate from treated patients. 
tions from patients following adminis- 
tration of testosterone-propionate. 


gions of hyperplasia; a few regions showed a dilatation of the acini, 
many of which contained corpora amylacea. In some of the sections, 
the stroma contained small regions of polymorphonuclear infiltration. 


Case 2.—C. M. (855 Mgs.) About 85 per cent of the sections were 
made up of fibromuscular tissue, the largest part of which was smooth 
muscle. The glandular tissue, with the exception of a few regions, 
showed very little evidence of hyperplasia. In a few regions there were 
localized leukocytic infiltrations. 


Case 3.—L. S. (3200 Mgs.) About 75 per cent of the sections con- 
sisted of glandular structure. There were very few areas of hyper- 
plasia. The majority of the acini were small; the epithelium was col- 
umnar. The papillary projections in these regions were sparse. The 
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phosphotungstic-acid-hematoxylin stain demonstrated that a large part 
of the stroma was smooth muscle. 


Case 4.—J. D. (1080 Mgs.) In the majority of the sections, the tis- 
sue was composed of smooth muscle and fibrous tissue ; there were oc- 
casional regions in which the glandular tissue appeared normal, and a 
few regions in which it is hyperplastic. The stroma is edematous and 
there are small regions of necrosis. There is chronic arteriolitis. In 


Fig. 4. Histologic preparation from “B” (Fig. 1). 
Note flattened epithelium lining enlarged acini. 


One section there are a few acinar structures with infolding squamous 
cell papillary projections from the urethra. 


Case 5.—C. A. (650 Mgs.) In the majority of the sections, 75 per 
cent of the structure was of glandular tissue. There were many regions 
of hyperplasia. Other regions were characterized by enlarged acini. In 
the stroma appeared a few areas of lymphocytic infiltration. The 
fibrous tissue made up, as observed from the phosphotungstic-acid- 
hematoxylin stain, about one-eighth of the structure. 


Case 6.—F. T. (1310 Mgs.) About 25 per cent of the tissue was 
made up of glandular structure and the remainder fibromuscular. No 
definite nodules of hypertrophy could be seen. Most of the acini were 
lined by a single layer of cuboidal epithelium. The stroma was ede- 
matous and some regions showed localized areas of leukocytic infiltra- 
tion. The phosphotungstic-acid-hematoxylin stain showed most of the 
stroma to be made up of smooth muscle. 
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Case 7.—H. C. (560 Mgs.) In sections removed by suprapubic cyst- 
otomy from the region of the prostate gland, there was marked hyper- 
plasia of the lining of the urethra. In some regions the lining had 
grown down into the underlying tissue to form pseudo-tubular struc- 
tures. There was lymphocytic infiltration in the underlying tissue. In 
sections removed by transurethral resection, the acini occupied 80 per 
cent of the tissue and in some regions the cells showed marked hyper- 


Fig. 5. Case 7: Patient received 560 Fig. 6. Case 7. A region showing 
mg. testosterone-propionate. Histolog- ectasia of acini. 
ic characteristics are similar to those 
of an untreated patient. 


plasia, and were three to four layers deep. The cytoplasm was vesicu- 
lar. In other regions the acini varied greatly in size and the cells 
ranged from cuboidal to flat cuboidal. There was a great deal of 
lymphocytic infiltration in the stroma. Many of the blood vessels 
showed arteriolitis. The phosphotungstic-acid-hematoxylin stain 
showed no unusual changes in the connective tissue. 


Case 8.—M. C. (1470 Mgs.) About 65 per cent of the tissue was 
made up of glandular structure. There were many areas of hyper- 
plasia. The glands in the involved regions were small and lined with 
low cuboidal epithelium. There was nothing unusual in the stroma ex- 
cept some leukocytic infiltration. 


Case 9.—C. T. (1970 Mgs.) The glandular structure made up 90 
per cent of the tissue. The cells in a majority of the sections showed 
marked hyperplasia. The epithelium within the nodules of hypertrophy 
was tall columnar, and the papille or infoldings were numerous. The 
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stroma was infiltrated with lymphocytes. No unusual changes could 
be observed from the phosphotungstic-acid-hematoxylin stain. 


Comment.—It can be seen from the analysis of the twenty-two 
patients that the clinical improvement in the great majority was 
very disappointing. The two patients in group 1 that developed an 
acute retention during the course of treatment might have had the 


Fig. 7. Case 3. Patient received 3200 
mg. testosterone-propionate. Glandular 
and supporting tissue about equally di- 
vided. No deviation from usual ap- 
pearance. 


Fig. 9. Case 5. Patient received 650 
mg. testosterone-propionate. Hyper- 
plasia with many papillary projections. 
No deviation from usual appearance of 
benign prostatic hypertrophy. 


Fig. 8. Case 8. Patient received 1470 


mg. testosterone-propionate. Marked 
ectasia of acini. Not different from 
that seen in Figure 4. 


Fig. 10. Case 9. Patient received 
1970 mg. testosterone-propionate. No 
variation from histologic section of 
untreated patient. 
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Comparison of total number of Spermatozoa 
with Injections of Testosterone Propionate 
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Fig. 11. J. C., aged fifty-five, received 2885 
mg. testosterone-propionate in 181 days. The 
patient previously had received 61,950 R.U. 
gonadotropic hormone in ninety days without 
effect upon spermatogenesis. Gradual deple- 
tion of spermatozoa from testosterone-propio- 
nate is illustrated in graph. 

In this and the graphs that follow, the white 
columns above base line represent total num- 
ber of spermatozoa in an ejaculated specimen. 
Solid black columns below base line represent 
total amount of hormone in milligrams given 
up to preceding column. White spaces below 
black represent amount of hormone in milli- 
grams administered since preceding reading. 
It can be seen, therefore, that each black col- 
umn is equal to sum of black and white spaces 
in column preceding it. Progressive average is 
trend, or average of all readings. It eliminates 
accident that might occur from interpreting a 
single reading. Influence of treatment, if any, 
is reflected in direction of progressive average 
curve. 
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Comparison of total number of Spermatozoa 
with Injections of Testosterone Propionate 
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Fig. 12. J. M., aged seventy-eight, received 
1605 mg. testosterone-propionate in 116 days. 
Rapidity with which a marked oligospermia 
can be produced is illustrated in graph. 

Five other patients that will not be shown 
in graphs, aged twenty, twenty-one, twenty- 
eight, twenty-seven and sixty-three years, have 
shown a similar, but not as marked a depletion 
of spermatozoa following injections of 2000 mg. 
in seventeen weeks, 990 mg. in eight weeks, 
1960 mg. in fourteen weeks, 935 mg. in ten 
weeks, and 2310 mg. in twenty-three weeks, re- 
spectively. 

Two patients, aged sixty-two and thirty- 
two years, showed no decrease of their nor- 
mal spermatozoa counts following 2800 mg. 
in twenty-eight weeks, and 1900 mg. in eight- 
een weeks, respectively. 
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same condition develop without treatment, therefore the retention 
cannot be attributed to the treatment. 

The absence of changes in the histologic structure of the pros- 
tates from the nine patients who were operated upon would tend to 
substantiate the clinical results. It would seem that if the clinical 
improvements from the use of this material in patients with pros- 
tatic obstruction are as favorable as many have thought them to 


Comparison of total number of Spermatozoa 


with Injections of Testosterone Propionate 
CASE REPORT NO.3 


KEY 
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Fic. 13. S. K., aged twenty-six, received 
2410 mg. in 144 days. Depletion of spermato- 
zoa in a young man. After oligospermia oc- 
curred there was a tendency for spermatozoa 
count to increase with continued treatment. 
This has been observed in two other patients 
and cannot be adequately explained. 


be, then certainly some demonstrable change should have been 
found in the histologic examination. It is difficult to comprehend 
how the male sex hormone, which is necessary for the development 
of the prostate gland, could likewise produce an atrophy of the same 
gland that had become enlarged. 

A criticism could be offered in this study that the entire gland 
was not removed and studied, and if such had been done, histologic 
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alterations might have been seen. However, as can be observed from 
the photomicrographs, a majority of the sections reveal that areas 
of hyperplasia were removed, and if remarkable changes occurred 
they would have taken place in these regions. 

Why our clinical results were not as favorable as those which 
have been consistently reported by a majority of the other inves- 
tigators, we cannot explain. It has been our experience that great 


COMPARISON of NUMBER of SPERMATOZOA 
with INJECTIONS of TESTOSTERONE PROPIONATE 
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Fic. 14. J. L., aged sixty-seven, was under observation for 585 days and 
during this time received three courses of testosterone-propionate with rest 
periods between. Graph illustrates temporary effect of hormone; 1250 mg. were 
given before first spermatozoa count which showed a marked oligospermia was 
made. When injections were stopped, spermatozoa counts increased, but could 
again be decreased until practically an azodspermia was produced by again giv- 
ing testosterone-propionate. Three cycles of spermatozoa depletion are shown, 
as can be seen from the graph. 


diligence must be exercised in the interpretation of the residual 
urines because of the variation in amounts that may occur. Like- 
wise, the interpretation of the patients’ symptoms must be critical. 

It is of interest that one patient in group 2 had as much improve- 
ment in the urinary symptoms while receiving sterile water injec- 
tions, as he did while receiving the hormone. Another patient was 
very emphatic about the miraculous improvement which had oc- 
curred in his urinary symptoms from the administration of the 
hormone and could not be shaken from this opinion. Yet when 
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secretly observed during the act of micturition, he could void only 
with the greatest difficulty and then in the squatting position. His 
residual showed no decrease in amount. 
An interesting observation, unrelated to the urologic study, was 
that in three‘ patients aged sixty-two, sixty-seven, and sixty-four 


Comparison of total number of Spermatozoa 
with P injections of Testosterone Propionate 
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Fic. 15. J. Z., aged sixty-two; another in- 
stance showing temporary influence of testos- 
terone-propionate in depleting spermatozoa. 
Here an azodspermia was produced. However, 
when injections were discontinued, spermato- 
zoa counts increased, but could again be de- 
pressed but not to as low a level as previous- 


ly when testosterone-propionate was again 
given. : 


respectively, who had been under treatment for a long time, edema 
of the ankles, shortness of breath, and fatigue developed. These 
disappeared when the hormone was stopped. There was a marked 
increase in weight of three patients. In several there was an appar- 
ent improvement in their general well-being, and three patients 
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. 


stated that their neuritis and arthritic pains had completely disap- 
peared. 


INFLUENCE OF THE TESTOSTERONE-PROPIONATE UPON THE 
PHYSIOLOGY OF THE TESTES* 


During the course of treating the patients who had benign pros- 
tatic hypertrophy, the question arose relative to the possible effect 
of this material upon the function of the testes. Although studies 


Comparison of total number of Spermatozoa 
with Injections of Testosterone Propionate 
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Fic. 16. Effect of testosterone-propionate 
upon spermatogenesis in patients who have 
an oligospermia of undetermined cause. F. S., 
aged forty-two, received 835 mg. in eighty- 
four days. Testosterone-propionate produced 
an increase in spermatozoa only in one calcula- 
tion, which is without much significance. 
Graph shows also number of spermatozoa 
counts that were made over a period of 462 
days previous to administration of testosterone- 
propionate. He received 19,700 R.U. anterior- 
pituitary-like principle, and 34,237 R.U. of the 
gonadotropic factor. 


*The testosterone-propionate was given intramuscularly in daily injections of 10 to 50 Mgs. 
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have been made on animals, no adequate investigations have been 
reported in man. With this object in view, fifteen patients were ob- 
served over sufficient length of time to justify certain deductions on 
the effect of this material upon spermatogenesis. 


Method of Study.—The semen was obtained by having the pa- 


Comparison of total number of Spermatozoa 
with Injections of Testosterone Propionate 
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Fic. 17. C. C., aged thirty-four, received 
1255 mg. in 105 days. Possibility of a slight 
increase in number of spermatozoa as a result 
of testosterone-propionate is seen from graph. 

Another patient, aged twenty-nine, with an 
oligospermia of less than a million sper- 
matozoa in total amount of ejaculatory speci- 
men, showed a gradual increase of spermatozoa 
up to 20 millions, after he had received 790 
milligrams in seventy-two days. 


tient ejaculate directly into a wide mouth, dry, glass container, and 
the amount of the specimen was measured in cubic centimeters, 
after liquefaction had occurred. The spermatozoa were then 
counted on a standard blood counting chamber, after being diluted 
in a white blood counting pipette with a solution composed of soda, 





256 NORRIS J. HECKEL 


formalin and water. Thirty-two to sixty-four white blood counting 
squares, depending upon the concentration of the spermatozoa, were 
counted, and the ordinary calculations used to express the number 
of spermatozoa in a cubic centimeter. The total number of sperma- 
tozoa in the specimen was obtained by multiplying the number in 
each centimeter by the cubic centimeters in the specimen. 

Our examination included the determination of volume, percent- 
age of live spermatozoa, longevity, and morphology, but in this re- 
port we have given only the effect of the testosterone-propionate 


upon the number of spermatozoa. This is illustrated in Figures 11 
to 17, inclusively. 


Comment.—Of the fifteen patients under observation, ten had 
spermatozoa counts within normal limits, two had moderate oligo- 
spermia, and three had an extreme oligospermia, of undetermined 
cause, before treatment was started. Ten of the twelve patients, 
including the two that had a moderate oligospermia, showed a great 
dep!etion of spermatozoa as a result of the treatment. The two pa- 
tients in whom no great change occurred in the number of sperma- 
tozoa received 2,800 Mgs. in twenty-eight weeks, and 1,900 Megs. 
in eighteen weeks, respectively. 

Of the three patients who had a marked oligospermia before 
treatment, two showed a slight temporary increase in the number of 
spermatozoa after injections of testosterone-propionate, and the 
spermatozoa count of the other one showed no remarkable change. 
However, in patients of such marked oligospermia more informa- 
tion is needed before definite conclusions can be drawn concerning 
the influence of this material upon a spermatogenesis. It is logical 
to see how the androgens might increase spermatogenesis in these 
patients if the cause is from a deficiency of testicular hormone. 

It is acknowledged that great care must be exercised in the eval- 
uation of the influence of any agent upon the number of sperma- 
tozoa, because the possibility of error in calculation is not less than 
10 per cent. However, the regularity with which the spermatozoa 
counts could be lowered, coincident with the administration of the 
testosterone-propionate, appears to leave little doubt as to its ef- 
fect. Especially is this true in patients in graphs 4 and 5, where it 
can be seen that the fluctuation in the number of spermatozoa coin- 
cided with the administration and cessation of the hormone. Con- 
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trols studied over the same period, upon whom spermatozoa counts 
were done at relatively the same intervals, did not show the same 
spectacular fluctuation. It is remarkable the rapidity with which 
the number of spermatozoa could be decreased in some patients. 
Whether this phenomenon can be explained by a difference in the 
susceptibility of individuals to this material, as has been previously 
observed in the production of genital growth with the anterior-pitu- 
itary-like principle, or must be explained on another basis cannot be 
definitely answered. 

The relationship of the androgens to the testes of animals has 
been explained by many experiments. It has been shown by investi- 
gators that in the hypophysectomized rat, testosterone-propionate 
will maintain, but not initiate, spermatogenesis‘ ; it will maintain the 
accessory reproductive organs in castrated rats,° and produce 
marked changes in the testes of young, normal, growing rats, where 
it affects primarily the seminiferous tubules.® 

A question that merits consideration is the mechanism by which 
oligospermia is produced. Two theories have been proposed to ex- 
plain the mechanism. One, that the testosterone-propionate de- 
presses the anterior lobe of the pituitary, which in turn influences 
the activity of the testes, especially the seminiferous tubules. The 
other, that the testosterone-propionate acts directly upon the semi- 
niferous tubules. Although the depletion of the spermatozoa as a 
result of this material was apparently only temporary, the funda- 
mental question for consideration is the influence that such a tem- 
porary condition might have on the internal regulating mechanism. 


SUMMARY 


1. Testosterone-propionate in daily intramuscular injections pro- 
duced little improvement in the symptoms and clinical course of 
twenty-two patients with benign prostatic hypertrophy. 

2. It did not produce any noteworthy reduction in the residual 
urine. 

3. The histologic examination- of the prostate gland from the 
patients that were previously treated with testosterone-propionate 
showed no variation from the histologic sections from untreated 
patients. 

4. Testosterone-propionate produces a temporary depletion of 
spermatozoa in patients that have spermatozoa counts within nor- 
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mal limits. In ten of twelve patients an oligospermia was produced. 

5. These data would indicate that this material is of little bene- 
fit in the treatment of benign prostatic hypertrophy, and its pro- 
miscuous use over a long period of time in patients with normal 
testicular function might be harmful. 
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THE SIGNIFICANCE OF LEIOMYOMATA OF THE 
PROSTATE 


CLYDE L. DEMING, M.D. 


New Haven, Connecticut 


Leiomyoma is a term loosely applied to tumors of smooth muscle 
and connective tissue. The first application of the term leiomyoma 
to a tumor of the prostate was made by Bugbee in 1926. Smooth- 
muscle tumors are seen in many places: in the gastro-intestinal 
tract, uterus, kidney, bladder, and skin. The prostate is a muscular 
organ. There is no reason why tumors of leiomyomatous character 
should not appear in the prostate as well as in other organs. 

Up to the time of Cohnheim (1877), the prevailing idea was 
that the so-called prostatic hypertrophy is composed of muscle tis- 
sue. Velpeau, in 1841, thought that prostatic hypertrophy is like 
myoma of the uterus. Thompson, in 1873, gave a long discourse on 
the similarities of the prostate and uterus. He stated that they are 
homologous organs; that they are both muscular organs permeated 
with glands; that both have a mechanical function; and that both 
are prone to develop muscular tumors which, he definitely asserted, 
are not the result of inflammation. 

During the latter part of the nineteenth century and the first 
quarter of the twentieth century, surgical treatment for prostatic 
enlargement was popularized, and microscopic examination of tis- 
sue became routine. Thousands of prostatic specimens were de- 
scribed as glandular tumors. This conception was probably coerced 
by the theories of Albarran, Tandler and Zuckerkandl, and Marion, 
who believed that prostatic enlargement arose from the subtrigonal 
and suburethral glands or from any of the glands of the prostate. 
It was generally assumed that all tumors of the prostate which were 
not cancers were glandular tumors. Although observant patholo- 
gists recognized the preponderance of glandular tissue in specimens 
of benign prostatic enlargement, they also observed varying 
amounts of muscular and connective tissue. 

The so-called “fifty-year glandular hypertrophy period” is lim- 
ited by two reports. Lebec, in 1876, reported an autopsy specimen 
from a man seventy-six years of age. The specimen showed en- 
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largement of the median lobe only, and the tumor resembled mi- 
croscopically smooth muscle of the uterus. Damski, a Russian, in 
1924 reported the case of a man sixty-two years of age with rectal 
symptoms upon whom he performed a perineal operation, removing 
a large smooth-muscle tumor weighing 180 grams. It is quite evi- 
dent, then, that encapsulated, smooth-muscle tumors of the prostate 
have occurred and do occur. Since 1924, leiomyomatous tumors of 
the prostate have been reported more frequently. Curiously enough, 
six cases were reported in 1936. In spite of our advancement in 
histopathologic studies, very little attempt has been made on the 
part of the contributors to give the cases of leiomyoma of the pros- 
tate which they have reported any significance other than that of 
curiosities. The majority of the reports stand in the literature as 
isolated, interesting cases. 

Bugbee has applied the term malignant leiomyoma to a prostatic 
tumor. The prostatic tumors to which the terms fibromuscular hy- 
perplasia of the prostate, smooth-muscle tumor of the prostate, and 
fibromuscular knoten have been applied in some of the reports are, 
according to the descriptions, identical with the majority of the re- 
corded tumors which are called leiomyomata. 


There are, in all, thirty-two cases of leiomyoma of the prostate 
available for study. The case of the youngest patient, twenty-four 
years of age, was reported by Koenig in 1936; the case of the old- 


est, eighty years of age, was reported by Patch and Rhea in 1935. 
The average age is 61.7 years. 


TABLE II. AGE DISTRIBUTION 


Symptoms. The cases are sharply divided into two groups. 
Cases in which the patients had bladder neck obstructions simulate 
in every way those cases with which we are familiar and which we 
describe as cases of “‘prostatism.”” The autopsy reports show that 
bladder neck obstruction, infection of the urinary tract, bladder dis- 
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tention, and dilatation of the ureters and kidney pelves had oc- 
curred. There is a majority of twenty-seven cases in this group. 
The average age of the patients is 64.7 years, approximately the 
same age as for the so-called prostatic hypertrophy patient. The 
second group of patients had rectal symptoms without urinary 


6-CASES 


5- CASES 8-CASES 


Fig. 1. Schematic drawings of prostatic enlargements of leiomyomatous char- 
acter—thirty-two cases. Black areas indicate leiomyomatous enlargements; diag- 
onal lines, glandular; diagonal lines with dots, mixed. 


symptoms. Rectal examination showed a smooth, elastic enlarge- 
ment of the prostatic gland. There are five cases in this group of 
patients, whose average age is 45:2 years. 


Treatment.—In the series of thirty-two cases, five patients died 
without operation upon the prostate. Death resulted from urinary 
obstruction, infection, and uremia; similar to the deaths froni the 
so-called prostatic hypertrophy.” Twenty patients were operated 
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upon by the suprapubic route. The youngest patient, twenty-four 
years of age, who had no urinary symptoms, is included in this op- 
erative group. All of the patients recovered. Six patients were 
treated by perineal enucleation of the tumors. Five recovered; one 
died within twenty-four hours of shock. Transurethral resection 
was performed in only one case; it was successful. Twenty-six of 
the twenty-seven patients upon whom operations were performed 
recovered. This makes an operative mortality of 3.7 per cent, which 
approximates the results of prostatic surgery in the best clinics. 


These leiomyomas of the prostate occurred as lobe enlargements 
in the same anatomical position as the lesions of so-called prostatic 
hypertrophy. Median and lateral lobe enlargements were found in- 
dividually and in all combinations. Small leiomyomas are described 
which accompanied, and were associated with, glandular hyper- 
plasia. 


The tumors varied in size from 5 grams to 570 grams (Mim- 
priss). They occupied the urethral portion of the prostatic gland. 
Patch and Rhea describe the tumor in their case as a median lobe 
tumor with a pedicle extending to the colliculus of the posterior 
urethra. Powell and Tandler and Zuckerkandl state that the me- 


dian aspect of the tumors in their cases was covered with urethral 
mucous membrane. Mimpriss describes the largest tumor and notes 
that it compressed the prostate so firmly that very few of the nor- 
mal prostatic glands could be found. 


Microscopic Description —Many of the authors describe the leio- 
myomata as encapsulated, smooth-muscle tumors simulating myo- 
mas of the uterus. In other reports, the leiomyomata are described 
as non-encapsulated tumors of smooth muscle with interlacing fibers 
having a whorled appearance. Baretz, Rubritius, and Heggie state 
that their specimens contained a very few glands in the periphery. 
Kornitzer and Zanger describe a mixture of fibromuscular knoten 
and glandular hyperplasia. Their illustrations show the small mus- 
cle tumors lying just beneath the mucous membrane of the urethra. 
Wolman, who describes a tumor examined at autopsy, is convinced 
that these muscular tumors represent a hypertrophy of interstitial 
stroma, that the tumors lie within the prostate, and that they have 
no etiological relation to “prostatic hypertrophy.” Kornitzer and 
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Zanger found prostatic ducts invaginating the smooth-muscle 
masses. 


Diagnosis—Up to the present time, the diagnosis of leiomyoma 
of the prostate has not been made preoperatively. Rectal palpation 
fails to differentiate the leiomyomatous and the glandular tumors. 
It is possible that the occurrence of rectal symptoms in young men 
might suggest such a growth. Cystoscopically, leiomyomatous en- 
largements are similar to the glandular masses with respect to loca- 
tion, size, and character of growth. A biopsy by the transurethral 
method provides a diagnostic measure. This method was employed 
in only one reported case, but the lesion was not diagnosed until 
microscopic study had been made. 

Bugbee speaks of a malignant leiomyoma. It is reasonable that 
this might occur; but, as a matter of fact, it apparently rarely does. 
Most leiomyomata are encapsulated and grow as distinct lobes, sim- 
ilar to the glandular hyperplastic lobes. Leiomyoma and sarcoma 
must be differentiated. The majority of cases of sarcoma of the 
prostate occur in childhood. However, a few do occur after the age 
of forty-five years. Sarcomas begin usually in the posterior lobe of 
the prostate, as do the cancers, and rapidly invade the whole gland. 

It will be seen from this study that leiomyomas of the prostate 
and the lesions of so-called prostatic hypertrophy occur in patients 
of the same average age. In the series of reported cases, the leiomy- 
omata produced the same symptoms as “prostatic hypertrophy,” ex- 
cept in a small proportion of cases in which rectal symptoms were 
predominant. The development of the leiomyomatous tumors pro- 
duced the same effect on the badder and upper urinary tract as the 
development of “prostatic hypertrophy”; and deaths were due to 
urinary obstruction at the bladder neck, infection, and uremia. In 
location, the leiomyomata were found as enlargements of the lat- 
eral lobes, the median lobe, and in all possible combinations. In the 
cases of patients with rectal symptoms, the tumors were connected 
with the deeper portion of the mid-prostate but were definitely 
within the fascia of Dénonvillier. There are eight cases in which a 
combination of small leiomyomata and glandular hyperplasia was 
observed. Patch and Rhea found that 25.4 per cent of 181 con- 
secutive surgical specimens of “prostatic hypertrophy” which were 
examined microscopically showed smooth-muscle nodules and 
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glandular enlargement. Smooth-muscle nodules will be found fre- 


quently if whole sections of the specimens are examined microscopi- 
cally. 


Twenty-seven authors have reported thirty-two cases of leiomyo- 
mata of the prostate. All are in agreement with regard to the symp- 
toms which these tumors produce. They describe the locations of 
the tumors accurately and are in accord with respect to their micro- 
scopic appearance. Their diversified opinions as to the etiology of 
smooth-muscle tumors of the prostate have led to no definite con- 
clusions as to their significance. 


Reports in the literature and our observations indicate that leio- 
myomata are associated with so-called prostatic hypertrophy. Rib- 
bert, Simmonds, Niemeyer, and Horn and Orator believe that there 
is a leiomyomatous form of prostatic enlargement. Virchow pre- 
ferred to call the smooth-muscle tumors of the prostate “hyperplas- 
tic myomas.” We cannot, therefore, agree with Wolman, who 
states that the glandless masses have no relation to “glandular hy- 
pertrophy.” Tandler and Zuckerkandl believe that leiomyoma- 
tous tumors of the prostate are the result of inflammation. We can- 
not conceive that the smooth-muscle tumors of the prostate are the 
result of inflammation, because the smooth-muscle masses run at 
right angles to the ducts. They do not, therefore, simulate cystic 
mastitis of bacterial origin. Jacoby believes that leiomyomata of 
the prostate never occur and that the fibromuscular hyperplasia 
blends into adenomatous tissue. Since many smooth-muscle tumors 
fail to show polymorphonuclear and round-cell infiltration, they are 
probably not the result of transformation of adenomatous tissue 
into muscular tissue. Hirsch suggests that the glandless spheroid 
may be the end-result of a glandular spheroid. The author believes 
that the reverse is true. 

The author has stated in two previous papers the results of study 
of several thousand serial sections of prostates removed at autopsy 
from men 45 years of age and upward which showed the early 
lesions of so-called prostatic hypertrophy. It is his belief that pros- 
tatic hypertrophy begins as a fibromuscular nodule in the muscular 
wall of the prostatic urethra; that the nodule is invaded by duct tis- 
sue, which develops glands; that the glands, inturn, grow more rap- 
idly than the fibromuscular tissue and may entirely replace it, giv- 
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ing the full-grown tumor a glandular appearance. All stages of 
such growth can be demonstrated over and over again. The pri- 
mary smooth-muscle tumor invites invasion by the epithelial tissue 
from an adjacent duct. Invasion of the periphery of a leiomyoma 
by glands was noted by Baretz. When there are no adjacent ducts, 
the primary tumor continues to grow uninvaded and uninfluenced 
by epithelial and glandular hyperplasia and develops into a large 
myomatous mass. 

Patch and Rhea describe the numerous small leiomyomatous 
masses as satellites. They are probably not satellites but multiple 
nuclei of smooth-muscle tumors. The author has been able to dem- 
onstrate as many as seventeen such tumors in the muscular wall of 
the posterior urethra. They are more numerous on the floor of the 
urethra. Primary glandular tumors of the prostate could not be 
demonstrated in the early lesions; nor were any of the suburethral 
or subtrigonal glands hyperplastic without the demonstrable pres- 
ence of primary smooth-muscle hyperplasia. 

Although many authors have described the leiomyomata as mi- 
croscopically simulating myomas of the uterus, only one attempt 
has been made to explain their origin. Patch and Rhea suggest that 
they arise from some embryologic anlage. It must be remembered 
that the lower Miillerian duct muscle fibers, according to Walker 
and Lowsley, pierce the posterior urethra and form the verumon- 
tanum and that these muscle fibers pass up and down among, and 
intertwine themselves with, the musculature of the posterior ure- 
thral wall. It seems fair to assume that, since leiomyomata of the 
prostate simulate the uterine myomata, they have a common origin: 
the muscle fibers of the Miillerian duct system. It seems fair also 
to explain the growth of the leiomyoma arising from the posterior 
surface of the prostate as derived from this same anlage. Some 
uterine myomata arise within the uterus and become extrauterine ; 


why cannot intraprostatic tumors of the same character become 
extraprostatic ? 


CONCLUSIONS 


1. Leiomyomas of the prostate occur as lobe enlargements in 
the same anatomic position as prostatic hypertrophy. 


2. Leiomyomas produce bladder-neck obstruction in a majority 
of cases. 





272 CLYDE L. DEMING 


3. A few leiomyomas develop posteriorly and give rectal symp- 
toms. 


4. Death follows similarly as in so-called prostatic hypertrophy. 


5. These tumors may occur as pure leiomyomas or in combina- 
tion with glandular hyperplasia. 


6. Leiomyomas of the prostate are neoplastic and therefore 
possess potential malignant character. 


7. Leiomyomas represent a clinical manifestation of primary 
“prostatic hypertrophy” uninfluenced by epithelial invasion. 


8. Microscopically leiomyomas simulate smooth-muscle tumors 
of the uterus and may have the same embryologic anlage. 
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SARCOMA OF THE PROSTATE 


ALEXANDER R. STEVENS, M.D. 
and 
BENJAMIN S. BARRINGER, M.D. 


New York City 


This paper concerns sarcoma of the prostate and anaplastic car- 
cinoma, which is readily and commonly confused with sarcoma, 
and is presented with the hope that we may correlate existing facts 
and thus perhaps clarify ideas concerning these diseases. Following 
the discussion, a type of therapy is suggested which may offer a 
lead to the control of some of these cases and to a greater extension 
of life for many more. 

There are appended brief histories of sixteen patients with pros- 
tatic neoplasms—five were proven microscopically to have myo- 
sarcoma, one lymphosarcoma (reported previously by Douglas 
Symmers), and one spindle-cell sarcoma (reported by J. B. Gil- 
bert), and three carcinomata (two definitely anaplastic) in young 
men ; the last six patients have a clinical diagnosis only of malignant 
disease and are called sarcoma. In three of this last group, appar- 
ent confirmation was afforded by the marked remission in the size of 
the tumor following x-ray therapy. Some of this group lacking mi- 
croscopic examinations may have had anaplastic carcinoma. Nine 
of the reports are from the Memorial Hospital, six represent all 
such cases found in the records of Bellevue Hospital since 1912 
(excepting two patients resident in Bellevue for a few days only 
after operation elsewhere) and one concerns a private patient treat- 
ed at New York Hospital. 

It is of interest that four of these patients were subjected to op- 
eration for prostatic abscess. The patient in Case 5 (aged sixteen) 
had leiomyosarcoma, in Case 7 (aged eighteen) spindle-cell sarco- 
ma; in Case 11 (aged thirty-five) the clinical diagnosis was ulti- 
mately sarcoma, and in Case 15 (aged twenty-two) proven carci- 
noma. Of the five patients with myosarcomata, three appeared clin- 
ically to be simple hypertrophy (aged sixty-three; fifty-four; sixty- 
seven) and were operated upon with easy enucleation of the pros- 
tatic lobes, while one man of forty-five years gave a history of pros- 
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tatectomy nine years earlier. The fifth member of this group was a 
boy sixteen years old, one of the patients explored for abscess. 


According to the literature, only a rare case of sarcoma of the 
prostate is controlled for more than a few years by present methods. 
Reviewing our histories, the records are discouraging. The diagno- 
sis is usually made late in the disease and the course is rapidly 
downward, with sometimes temporary regression of the tumors 
subjected to x-ray therapy. The following four patients represent 
our most favorable results. The patient in Case 16 (aged twenty- 
four) had a large, irregular, indurated prostate, with inguinal 
lymph node metastases diagnosed microscopically as anaplastic car- 
cinoma ; he was given x-ray treatment and was improved both sub- 
jectively and objectively and kept alive about two years. The pa- 
tient in Case 10 (aged nineteen) presented himself with extensive 
involvement as felt per rectum and by abdominal palpation; the tu- 
mor reduced markedly under x-ray irradiation and symptoms dis- 
appeared; metastases appeared later, were partially controlled and 
the man lived more than four years following the initial diagnosis. 
The patient in Case 2 (aged fifty-four) was diagnosed as having 
leiomyosarcoma only after prostatectomy at another hospital; the 


tissue so diagnosed was removed from a mass on the trigone and 
this area was implanted with glass seeds of radon; this man lived 
nearly seven years longer and died apparently of cardio-renal dis- 
ease, with no signs of recurrence of neoplasm. The patient in Case 
1; (aged sixty-three) is living in good health and vigor nineteen 
months following prostatectomy. His leiomyosarcoma was of a 
mild degree of malignancy and radiation was not thought advisable. 


PATHOLOGY OF PROSTATIC SARCOMA 


The tissue giving origin to the tumor growth forms the basis for 
perhaps the simplest and most satisfactory pathological classifica- 
tion of prostatic neoplasms. Therefore we suggest that sarcomata 
of the prostate be segregated in three groups:* 


1. Leio- and rhabdo-myosarcoma, taking origin from the muscu- 


t+It is conceded that some pathologists would have made a diagnosis in this case of simple 
leiomyoma. 

*There is some question whether angio-sarcomata really exist in the prostate, although 
Lowsley states that 3 per cent of all prostate sarcomata are angio-sarcoma originating in 
the blood vessels of the gland. As there is doubt in the minds of some pathologists whether 


or not such tumors occur in the prostate, we have not included them in this discussion, but 
limit ourselves to the three groups mentioned. 
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lature of the prostate. These two tumors are much alike in growth 
and clinical manifestations. 


2. Lymphosarcoma, from lymph tissue in the prostate. This 
was formerly a disputed entity, but is now generally recognized. 

3. Sarcoma of an undetermined origin—spindle, fibro, myxo, 
round and giant cell sarcomata. 

4. For clinical reasons we have added to the above groups a 
fourth, not sarcoma at all, but anaplastic carcinoma. It has various 


features resembling sarcoma and is often mistaken microscopically 
for lymphosarcoma. 


1. Leio- and Rhabdo-myosarcoma.—Ewing says, “The only well 
defined variety of prostatic sarcoma is the rhabdo-myosarcoma, 
which is also a probable source for any genuine mesoblastic round- 
celled tumor that may exist. Few of the older reports of sarcoma 
are of any value for critical analysis. While true spindle and round- 
celled tumors probably arise from mesoblastic elements in children, 
it is highly probable that most of the cases reported as such, espe- 
cially in adults, are diffuse carcinoma.” 


2. Lymphosarcoma is a very rare disease. As stated above, Ew- 
ing believes that most of the cases so reported are extremely ana- 
plastic small-celled carcinoma. Symmers believes that the prostate 
belongs to the so-called auxiliary lymphoid system, in that it con- 
tains interstitial lymphoid foci which, though overlooked, are read- 
ily identified in certain conditions; and that the rarity of lympho- 
sarcoma of the prostate is due to the paucity and functional dor- 
mancy of the lymphoid cell rests, which may undergo hyperplasia 
only in unusual circumstances. 


Fukase, in his monograph, quotes Walker (1900), Weski 
(1902-3), Koelliker (1902), and Wilson (1911), as having ob- 
served lymphoid tissue in the prostate. Fukase, in his investigation 
of 222 specimens, frequently found it in both normal and pathologic 
prostates. In some cases there was marked hyperplasia with the for- 
mation of germ centers. The normal rudimentary nodes, as found in 
all normal adult human cases, consist of small aggregations of small 
lymphocytes not possessing any well defined germ centers. The 
lymphocytes lie in a fine reticulum and are disposed about a small 
terminal blood vessel. They are usually located just beneath the epi- 
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thelium of the larger glandular acini and ducts. They are not large 
enough to be seen with the naked eye either in the unfixed prostate 
or stained sections. The hyperplastic nodes vary from 0.15 to 0.5 
mm., and are clearly defined with a definite formation of fine re- 
ticular network with lymph and blood vessels. Well defined germ 
centers may be found in the larger nodes. They are in greater 
abundance toward the outlet of the excretory ducts and the urethra. 
They occur also in the fibromuscular capsule of the prostate. The 
rudimentary lymph nodes are distinguished from inflammatory in- 
filtration of the gland by the uniform character of the cells, their 
arrangement, the demonstration of the endothelium of the lymph 
vessels and the fibers of the reticulum, and by the occasional pres- 
ence of a germ center. He is convinced that lymphoid hyperplasia 
is associated with inflammatory processes, as occurs in inflammatory 
conditions of other organs, the cervix uteri, endometrium, fallopian 
tubes, and kidneys, in which rudimentary nodes are normally as 
small as those of the prostate, but. in chronic inflammations often 
become as large as the solitary follicles of the intestine. Karsner 
states that lymphosarcoma is the most important and most frequent 
primary malignant tumor of the lymph nodes, with a definite 
tendency to invade the capsule and surrounding tissue. In his 
opinion, sarcoma of the prostate is unusual and the round-cell sar- 
coma is usually a lymphosarcoma. Furthermore, the fact that lym- 
phomata of lymphatic leukemia may be found in the prostate makes 
it seem possible that lymphosarcoma occurs here also. 

The cases reported to date (admitting the debatable ones) which 
fall into the classification of lymphosarcoma of the prostate, number 
ten. 

Kaufman’s case, morphologically classified by him as lympho- 
sarcoma, has against that diagnosis the presence of bone metastasis, 
if one accepts the view of several authors who state that one dif- 
ference between carcinoma of the prostate and lymphosarcoma is 
that the latter does not metastasize to bone (L. D. Smith). 

The growth is larger, smoother and more regular than in hyper- 


trophy. It does not give the irregular indurated areas of carcinoma. 
It is very vascular. 


3. Sarcoma of Indeterminate Origin.—Ewing states that these 
sarcomata are bulky, soft and vascular and tend to grow on a scaf- 
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folding of new blood vessels, in contrast with carcinomata, which 
grow by infiltrating preéxisting tissues. The soft consistence reflects 
the cellular structure of a rapidly growing tumor, the rapidity of 
growth being due to the abundance of blood supply. Edema, hemor- 
rhage, mucoid degeneration, and later necrosis occur when the limit 
of the growth is reached. Most sarcomata grow expansively, with 
the center as well as the peripheral areas expanding, so that whether 
or not surrounded by a capsule, they are usually not attached to the 
surrounding tissue. The vascularity of these tumors at operation is 
almost startling. 


4. Anaplastic Carcinoma.—This tumor is often incorrectly diag- 
nosed from its symptoms, course and physical examination as sar- 
coma. In MacKenzie’s case (cited by Ewing) the general structure 
of the tumor was identical with lymphosarcoma and only after re- 
peated and very careful search in various sections was clear evi- 
dence of carcinoma obtained. 

Bumpus warns (Gilbert) that “a mistake in diagnosis can easily 
be made because the physical characteristics of carcinoma of the 
prostate of a high degree of malignancy are atypical. The atypical 
cases will often be found in the later age groups and will frequently 
be misdiagnosed.” We have in one of our cases the autopsy report 
of anaplastic carcinoma of the prostate which had been diagnosed 
clinically as sarcoma. The prostate tumor reacted to x-ray therapy 
like sarcoma. It seems probable that anaplastic carcinoma of the 
prostate is a more frequent disease than is generally reported. 

Two other tumors, the leiomyoma (non-malignant) and the ret- 
rovesical sarcoma, are briefly mentioned by Rolnick because they 
may be confused with a prostatic sarcoma. 

Baretz reported an instance of benign leiomyoma of the prostate 
and adds one of his own, thus emphasizing the rarity of this tumor. 
He says that it may be impossible to differentiate it clinically from 
benign prostatic hypertrophy. These tumors sometimes grow very 
large and may be confused with sarcoma, as was true in Bugbee’s 
reported case. 

Retrovesical sarcoma may be confused with sarcoma of the blad- 
der wall or sarcoma of the prostate. Young (quoted by Rolnick) 
Says many tumors arise in the tissues adjoining the bladder, but one 
of these, the retrovesical sarcoma, is associated with no particular 
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organ and its symptoms and diagnosis concern chiefly the bladder. 
It is found in the space behind the bladder, above the prostate, and 
between the seminal vesicles. Histologically, it is usually a small 
round-cell sarcoma, but may be spindle-celled. In its growth it 
pushes the bladder forward, the rectum backward, and usually the 
prostate downward. 


METASTASIS IN SARCOMA OF THE PROSTATE 


Metastasis from carcinoma of the prostate takes place usually 
through the lymph channels, but may be by means of the blood ves- 
sels. It is probable that the bone metastasis occurring in this dis- 
ease may be either by lymph or blood vessels. 

The picture is reversed in sarcoma of the prostate. Here the 


usual course is by means of the blood vessels, but lymphatic metas- 
tases are not rare. 


Smith believes that “one difference between carcinoma of the 
prostate and lymphosarcoma is that the latter does not metastasize 
Yet this is not borne out by published reports. 

Cole and Martin say that “primary sarcomata of the prostate 
metastasize to the inguinal lymph nodes and viscera,” probably in- 


9? 


to bone. 


dicating both lymph and blood stream metastasis. 


Ferguson and Stewart report of an autopsy specimen that “the 
lumbar lymph nodes from the brim of the pelvis to the level of the 
pancreas were involved to a varying degree, and beneath the capsule 
of the kidney were a dozen or more metastatic nodules. There were 


multiple metastases to the liver and a small sub-pleural metastasis 
was found in the left lung.” 


Sterling and Ash say “sarcoma (of the prostate) is very prone 
to invade the viscera via the blood stream.” Smith and Torgeson 
found that 40 per cent produced distant metastases, the bones being 
invaded in 33.3 per cent, involving the ribs and vertebrz most often. 
The lungs were affected in 33.3 per cent; kidneys in 25 per cent; 
liver 23 per cent; pleura 11.7 per cent; regional lymph glands 20.5 
per cent; and the spleen in 17.6 per cent. The round and spindle- 
cell types of sarcoma are the most malignant and show the greatest 
propensity for metastasis. The frequency with which the surround- 
ing lymph glands are invaded also shows that the lymphatics offer 
an easy pathway for dissemination of the malignant cells. Many 
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cases are cited in which the entire pelvis was filled with the rapidly 


growing mass, and in several instances bulging of the perineum was 
noted. 


HISTORY AND COURSE 


1. Myosarcoma (leio- and rhabdo-).—Gilbert reports a patient 
sixteen years of age (Case 5 of our group), whose entire length of 
life from his initial symptoms to death was but eleven weeks. Ew- 
ing made the diagnosis of cellular myosarcoma, the cells being often 
spindle-shaped and very long. The tumor was very extensive, 
causing an abdominal mass continuous with the enlarged, diffuse 
prostate tumor. There was but little operative interference to influ- 
ence the rate of growth of the tumor. The boy was treated by ra- 
dium applied externally and through a perineal incision into the tu- 
mor, yet he promptly died. This case represents the extreme in ma- 


lignancy in myosarcoma. No lymphosarcoma or any other type 
could be more fulminating. 


Lowsley reports a man of sixty-five years of age, who lived 
three and one-half years following his first symptom. The clinical 
diagnosis was edematous hypertrophy of the prostate. Suprapubic 


drainage was established, but the prostate was never removed be- 
cause of poor kidney function. He died uremic and not primarily 
from his leiomyosarcoma. There is no mention made of metastases 
and there were probably none. 

These are certainly two extremes. In between these two in ma- 
lignancy is one of our cases. A man (Case 4), forty-five years of 
age, had had a prostatectomy in 1928, possibly for simple hyper- 
trophy, although he was only thirty-five years old. In March, 1937, 
because of urinary retention, a suprapubic cystotomy was done, and 
tissue removed from the prostate showed myosarcoma. This opera- 
tion was followed by a course of deep x-ray therapy. There were 
recurrences around the bladder neck, which were treated by radium 
seeds. The patient died of suprapubic metastasis in January, 1938. 

Bumpus reports a patient fifty-nine years of age treated by a lo- 
cal incision and subsequent extensive irradiation, who lived seven 
and one-half years and died of metastasis of the liver. This ts 
longer than most men having prostatic carcinoma survive, even with 
appropriate treatment. If the diagnosis could have been made in 
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Bumpus’ case prior to operation, and this is often impossible, irra- 
diation might have achieved a real cure. 

Perhaps the leiomyosarcoma of least malignancy occurred in one 
of our patients who had a prostatectomy for supposed hypertrophy 
of the prostate. The pathologic examination showed leiomyosar- 
coma of such low malignancy that it was believed it would not re- 
cur during the normal life expectancy, and no irradiation was ad- 
vised. The patient is well one and a half years after prostatectomy. 

Kaufman reports a case of rhabdomyoma (sarcoma) of the pros- 
tate in a nine-months-old child.* 

Sterling and Ash report two cases similar to the above. One was 
a man seventy-nine years of age, in whom a prostatectomy was 
done. Rhabdomyosarcoma was found. The man was reported well 
six months later. The other patient was seventy-three years of age; 


he lived seven months after operation and died of heart failure with 
no evidence clinically of recurrence. 


2. Lymphosarcoma.—Dial reports a patient fifty-eight years of 
age who died thirteen months after his initial symptom. He had a 
very large symmetrical soft prostate and general lymphadenopathy, 


particularly of the inguinal lymph nodes. A pre-operative diagnosis 
of benign hypertrophy was made. A two-stage operation was done 
and the prostate, together with some inguinal lymph nodes, was 
removed. Death ensued fifteen days after prostatectomy. The pros- 
tate showed lymphosarcoma, as did the inguinal lymph nodes. The 
general lymphadenopathy might have given some clue to the diag- 
nosis in this case; certainly the removal of an inguinal lymph node 
for diagnosis prior to operation would have. Prostatectomy was ob- 
viously not the therapy of choice. 


Cole and Martin report a patient fifty-six years of age, giving a 
history of difficult urination for three months—with a residual 
of 240 c.c. Median bar obstruction was diagnosed, and a transure- 
thral operation was done followed by prostatectomy one month 
later. The prostate was easily enucleated. A diagnosis was made 
of very malignant lymphosarcoma. Not until four months later 
was x-ray therapy begun, but the prostate tumor had grown exten- 
sively during this period. Death followed in three months. The 


*Reported by Spath: Arch. f. Klin. Chir., 1936, 185 Band, 2 Heft. 
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trauma to the prostate by two operations and the failure to give 
x-ray therapy sooner contributed to his early death. 

Ferguson and Stewart’s case was interesting because the prostate 
revealed a hard, nodular tumor which was diagnosed pre-operative- 
ly as carcinoma. Urinary retention necessitated suprapubic cystos- 
tomy and a specimen was taken. No x-ray treatment was given. 
The entire course to death was eight months. 


3. Sarcoma of undetermined origin.—One of our patients (Case 
7), reported by Gilbert, was eighteen years of age, with a history 
of six months constipation, two weeks of difficult urination, and 
retention with overflow for three days. The prostate was elastic, 
enlarged, smooth, not tender. A diagnosis was made of abscess of 
the prostate, with sarcoma suggested as a possibility. Perineal sec- 
tion, a negative search for pus, and partial prostatectomy followed. 
The pathologic examination showed spindle-celled sarcoma of the 
prostate. A radiogram revealed extensive metastasis in both lungs. 


Deep x-ray therapy was begun. The patient died three months 
after his admission to hospital. 


Kretschmer reports a man, thirty-four years of age, who for 
two and one-half months had had frequency of urination day and 
night. The prostate filled the entire bony pelvis and was harder 
than ordinary hypertrophy, but not as indurated as carcinoma usu- 
ally is. A simple cystotomy was done. The patient died one and 


a half months after entering the hospital. The pathologic diagnosis 
was round-celled sarcoma of the prostate. 


Sterling and Ash report a case of sarcoma of the prostate in a 
patient seventy-two years of age, with a history of three or four 
years of urinary frequency and urgency and finally hematuria. The 
prostate was enlarged and soft. Daily catheterization was em- 
ployed and the man died with no operative interference one week 
after admission to the hospital. 


4. Anaplastic carcinoma.—One of our patients (Case 14) is a 
good example. He was thirty-six years of age and gave a history 
of seven months of frequent and painful urination, pain in the 
lower abdomen, and loss of 40 pounds in weight. The prostate 
was enlarged, fixed, and the upper border was not felt. It was 
continuous with a mass felt suprapubically 8 to 11 cm. broad and 
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also fixed. There was no residual urine. No specimen was taken. 
Diagnosis of sarcoma was made. The prostatic tumor reacted to 
deep x-ray treatment; two months after admission to the hospital 
the patient began to fail rapidly and died one-half month later. An 
autopsy showed anaplastic adenocarcinoma of the prostate. 


PHYSICAL SIGNS, SYMPTOMS AND DIAGNOSIS 


The less malignant of these tumors often cannot be distinguished 
from non-malignant hypertrophy of the prostate. This was 
true in three of our patients. When the diagnosis is made from 
the specimen removed, any future treatment depends upon the 
pathologist’s opinion and the subsequent course. Interstitial and 
external irradiation may be indicated as in two of our cases. Or 
the pathologist’s diagnosis may reveal a tumor of such low malig- 
nancy that watchful waiting is best; such was the decision in one 
of our series (Case 1). That patient has gone one and one-half 
years after a simple prostatectomy and is in excellent health and 
vigor, with no evidence of recurrence. 

The more malignant tumors, whether they be lymphosarcomata 
or myosarcomata, or sarcoma of undetermined origin or anaplastic 
carcinoma, generally give one or more indications that we are deal- 
ing with an unusual growth. These are: Earlier age than in either 
prostatic hypertrophy or prostatic carcinoma; short history of the 
development of the growth; great size of the prostate, the growth 
often nearly filling the rectal lumen; elasticity and irregularity of 
growth as contrasted with the irregular indurations of prostatic 
carcinoma; the presence of a suprapubic tumor continuous with 
the prostatic tumor; generalized lymphadenopathy as occurred in 
Dial’s case of lymphosarcoma; rapid loss of weight and cachexia, 
although these are generally absent. When the urologist has a 
suspicion of an unusual malignant process he should proceed with 
great deliberation and make use of all the complicated methods 
of diagnosis at hand. We believe we are correct in saying that no 
other specialty possesses so many and such precise methods of diag- 
nosis as does urology. Let us use them. 


DIFFERENTIAL DIAGNOSIS 


Prostatic abscess, prostatic carcinoma, bladder tumor, extra- 
vesical tumor, cyst of the prostate, massive stone of the prostate— 
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all of these may be mistaken for prostatic sarcoma. Abscess, stone 
and cyst of the prostate can be eliminated as outlined below. Blad- 
der sarcoma or carcinoma may be impossible to eliminate without 
operative exploration, although cystoscopy, cystogram or tissue re- 
moved through the cystoscope may reveal the true condition. 

The use of x-ray therapy as a diagnostic test should not be 
disregarded. Many of these tumors are highly radio-sensitive. If 
we can afford to wait, treatments by deep x-ray, 300 r daily to four 
portals of entry until a total dosage per portal of perhaps 1200 r 
is given, may reveal in three or four weeks a marked recession of 
the growth. This information is not quite as reliable as that ob- 
tained from a pathologic specimen, but is of great value. 


ASPIRATION BIOPSY 


One of us (B. S. B.) published in the Journal of Urology (May, 
1922) a series of cases of prostatic abscess cured by aspiration of 
the abscess through an 18 gauge needle introduced through the 
perineum into the abscess with a guiding finger in the rectum. At 
that time we emphasized the diagnostic value of that procedure 
both in. prostatic abscess and massive prostatic stone. Positive 
findings afford an undisputed diagnosis of either of these condi- 
tions. From this experience was developed the radium application 
of needles through the perineum to prostatic carcinoma, and the 
aspiration biopsy. 

The literature contains many instances and our series several 
in which a prostatic sarcoma was incised under an incorrect diag- 
nosis of prostatic abscess. This can be avoided by simple aspira- 
tion. Cysts and massive prostatic stone can likewise be eliminated. 
As to the aspiration biopsy, we have attempted it in two cases and 
have failed to establish the true diagnosis. The tissue removed in 
both was called inflammatory. Notwithstanding, we believe the 
procedure should be attempted routinely at the same time and with 
the same needle puncture with which we have eliminated prostatic 
abscess. This is logical because any operative interference whatso- 
ever upon the more malignant of these growths spells death to the 
patient. 

RADIO-SENSITIVITY AND TREATMENT 


It is evident by this time to any one who has had the fortitude 
to read thus far, that we are in a maze of intricate problems when 
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we consider any treatment that offers a reasonable chance of cure 
of any of these various conditions grouped under the term “sar- 
coma of the prostate.” In the first place, these tumors are so rare 
that we are apt to forget the experience gleaned from one case by 
the time the next one is encountered. 

Clinically, there are two distinct groups. One concerns patients 
in whom we have clear evidence, from the symptoms and findings of 
an unusual tumor of the prostate, of unusual malignancy. In the 
other group are patients subjected to prostatectomy under a diag- 
nosis of benign hypertrophy and known to have a malignant tumor 
only after histologic examination of the tissue; our series shows 
three such. These cases are usually and fortunately of lower malig- 
nancy, generally radio-insensitive, and, while a prostatectomy may 
not be the operation of choice, it is unavoidable. Such cases are 
either watched carefully for recurrence or (if the pathologic report 
indicates it) are immediately treated by some form of irradiation. 
Because they are relatively radio-insensitive, external irradiation 
alone is not sufficient to control any remaining or recurrent disease. 
To the external irradiation must be added some form of inter- 
stitial irradiation. Case 2 of our series shows the intimate detail 
of such irradiation. On the other hand, under an original diag- 
nosis of benign hypertrophy, we sometimes find ourselves con- 
fronted with a tumor of extreme malignancy. 

Cole and Martin report such a case. A transurethral operation 
for median bar was done with no permanent improvement in the 
residual urine and with no clue to the real pathologic condition. 
Later, a suprapubic prostatectomy was performed easily. The pa- 
thologist reported very malignant round celled tumor—lympho- 
sarcoma. In spite of x-ray and radium therapy the patient died 
seven months after prostatectomy. 

The other group of patients, in whom we recognize at once the 
presence of a tumor of unusual malignancy, presents a different 
problem. Once the diagnosis is reasonably well established, what 
is the proper procedure? Operation of any sort seems to be con- 
sistently fatal, even if followed by radiation therapy. Therefore, 
that should be definitely ruled out. 

Young believes that recent progress in radium and x-ray therapy 
has done away with the necessity of operations upon prostatic 
sarcoma. He reported two cases diagnosed clinically. The first, a 
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forty-one-year-old man, was treated in 1917; no operation was 
performed; 1100 milligram hours of radium was applied per 
rectum, and 400 milligram hours intra-urethrally, and intravesically. 
Four years later, on reéxamination the patient was entirely free 
from symptoms. His second patient received 1200 milligram hours 
per rectum, 200 milligram hours per urethra and 200 milligram 
hours intravesically, followed by two full courses of high voltage 
roentgen-ray therapy, about twenty hours in all. On reéxamination 
nine months later, no evidence of malignant tumor could be made 
out. 

In 1926, he was able to report on three cases, diagnosed clin- 


ically, in all of which there had been a complete disappearance of 
the malignant tumor. 


Bumpus reported a physician aged fifty-nine who was treated by 
radium when a suspicious mass was found at perineal operation. 
Pathologic diagnosis was myosarcoma of the prostate. Subse- 
quently, local excision, radium and many roentgen-ray exposures 
were used to treat the recurrence. He lived seven and one-half 
years from the time of his first operation, and died of metastasis of 
the liver. In his second case, a three-year-old child died within a 
few months following operation and radium treatment for myxo- 
sarcoma of the prostate. Bumpus believes the result would have 
been better if no operation had been attempted. In his third pa- 
tient, a man aged twenty-eight years, with lymphosarcoma of the 
prostate, radium was applied suprapubically. Here, palliation on- 
ly was obtained, and the patient died five months later. In Case 4, 
a sixty-four-year-old man was treated for lymphosarcoma by supra- 
pubic implantation of radium and subsequent roentgen-ray therapy. 
This patient was alive and able to work two years later. In Case 
5, a fibrosarcoma of the prostate in a man aged sixty-nine was 
treated by radium to the prostate, and cross fire used from the 
urethra and rectum. He died three years later following an oper- 
ation for urinary obstruction. 


Three of these patients showing an extension of life of seven 
and one-half year, three years, with one alive after two years, dem- 


onstrate the superiority of radium and roentgen-ray therapy over 
the usual surgical procedures. 


We should like here and now to suggest a modified form of ir- 
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radiation for these patients, similar to that which has been applied 
to control Wilms’ tumors of the kidney. This method is designed 
to control highly malignant growths whose cells are very radio- 
sensitive, when such growths develop in organs which have a large 
and important blood supply. The theory behind the treatment is 
that a prolonged external irradiation produces a slow sclerosis of 
blood vessels which is apparently necessary to control the growth. 
While the blood supply of the prostate is not as great as that of 
the kidney, it is certainly copious enough to warrant this type of 
therapy. 

If a sarcoma of the prostate should turn up tomorrow we would 
attempt to make an aspiration diagnosis and immediately put the 
patient on deep x-ray therapy even if we made no histologic diag- 
nosis. We should give the patient 200 r daily at 70 cm. distance of 
four or five portals of entry and continue this for six or more 
months. This requires patience and persistence, but in view of the 
paucity and questionable nature of cures reported to date, it seems 
worth a trial. If it be impossible to deal with retention by catheter- 
ization, a semi-permanent suprapubic tube should be inserted. 


SUMMARY 


1. We report the histories of sixteen patients with prostatic 
growths diagnosed clinically or by the microscope as sarcoma, but 
have included three cases of anaplastic carcinoma as the latter is 
so readily confused in history, physical examination and histology 
with sarcoma. In four instances, the initial diagnosis was abscess 
and these prostates were explored for pus. Of five myosarcomata, 
proven microscopically, three were diagnosed primarily benign 
hypertrophy and subjected to prostatectomy. There is one spindle- 
cell sarcoma and one lymphosarcoma. The other six were clin- 
ically regarded as sarcoma (some may have been anaplastic carci- 
noma ). 

2. We suggest a simple and useful pathologic classification of 
only four groups, based on the origin of the tumors: (1) myosar- 
coma, (2) lymphosarcoma, (3) sarcoma of indeterminate origin, 
and (4) anaplastic carcinoma. 

3. While no full review of the literature is attempted, it is 
drawn upon for opinions and examples, particularly in discussing 
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the history and course of patients with different types of sarcoma 
of the prostate. 

4. The less malignant sarcomata (especially myosarcoma) may 
suggest benign hypertrophy in older men, and accordingly be sub- 
jected to prostatectomy. 

5. The most malignant cases are in younger people and the diag- 
nosis may be suggested by the early age, the brief history, great 
size of the prostate, elasticity and perhaps irregularity of contour 
without induration, the presence of suprapubic mass connected with 
a prostatic tumor, and sometimes rapid loss of weight and cachexia. 

6. Differential diagnosis must be made from abscess, calculus, 
cyst and carcinoma of the prostate, from large bladder tumors and 
retrovesical sarcoma. This is aided by the use of an aspirating 
needle (including aspiration biopsy) and by the x-ray therapeutic 
test, as well as by the employment of the usual urologic instruments 
and methods. 

7. In practice, we recognize two groups of cases: (1) those 
not diagnosed until after prostatectomy for supposed hypertrophy, 
usually of a low degree of malignancy; and (2) unusual and large 
tumors of high malignancy. Our experience and the literature both 


demonstrate the superior value of irradiation over surgical pro- 
cedures. 


8. A definite procedure for irradiation treatment is suggested. 


Case 1.—Leiomyosarcoma (microscopic diagnosis), mild degree of 
malignancy, in man of 63 years. Prostatectomy for supposed hyper- 
trophy. No irradiation. Well nineteen months after operation. No 
sign of recurrence. 


F. H. S., aged sixty-three, was admitted to the New York Hospital, 
October 28, 1937, with a complaint of frequency of. urination. 

Appendectomy and resection of part of the gut was performed in 
1920 and antrum operation in 1924. There had been no other serious 
illness except scarlet fever with otitis media as a child. Marked deaf- 
ness had been apparent for years. There had been no loss of weight, 
no edema nor dyspnea. He was generally in very good health. 

For ten years he was obliged to be up once at night, sometimes twice ; 
last winter two to three times at night. About August, 1937, he was 
definitely worse, suffering urinary frequency with urgency. Now the 
frequency had become every two to three hours by day and two to five 
times at night. There was increased difficulty, especially starting flow, 
with small stream, lacking force, and some dribbling. 
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General physical examination showed no abnormalities. Urine con- 
tained no albumin, no sugar, and was microscopically negative. Resid- 
ual, 30 c.c. Cystoscopy revealed a bladder markedly trabeculated, ure- 
thral ridges and trigone hypertrophied. There was general intravesical 
intrusion of the prostate, with slight sulcus in the anterior prostatic 
border. Urethroscopy showed enlargement of both lateral lobes. Rec- 
tal examination revealed a very large, rounded, symmetrical prostate, 
of uniformly elastic consistence. 

Operation, on October 28, 1937, consisted of bilateral vasectomy and 
cystotomy. On November 6, 1937, easy prostatectomy was done, the 
lobes being removed in one piece. 


Fig. 1. Case 1. Leiomyosarcoma of low grade malignancy (Drs. Foot and 
Ewing). Radiation not advised. 


Postoperative notes.—First normal urination occurred on the eighth 
day; last leakage from the wound on the fourteenth day. There was 
no fever after the first two days. The patient went home on the nine- 
teenth day (November 25, 1937). 

A year later, November 21, 1938, the patient reported that he was 
up once or twice at night and urinated every two to three hours by 
day. There was a good stream, with easy flow. His weight was 188 
pounds before operation, dropped afterwards to 168 pounds, and is now 
178 pounds. Urine was clear. Rectal examination gave no suggestion of 
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malignancy ; prostatic outline was as usual following prostatectomy, but 
little tissue present, no induration. 
Pathologic diagnosis: Leiomyosarcoma (Foot and Ewing). This pa- 


tient now (May 15, 1939) leads an active life; looks and feels well. 
Urinary status is the same. 


Case 2.—Leiomyosarcoma (microscopic diagnosis), in a man of fifty- 
four years, prostatectomy; responded to irradiation about like carcino- 
ma. Lived 61/2 years after treatment. Died of probable cardiac fail- 
ure, with no evidence of recurrence of tumor. 


S. M. (reported by Barringer), aged fifty-four, was admitted to the 
Memorial Hospital, June 9, 1920. Six months before admission he 
noted dysuria and gradually increasing urinary frequency. 


Fig. 2. Case 2. Leiomyosarcoma of greater degree of malignancy. Radiation 
employed. 


In May, 1920, a prostate operation was done elsewhere ; the prostate 
shelled out easily, much like a simple hypertrophy. When the patient 
was first seen he had a papillary tumor of the bladder base involving 
the trigone, right ureteral orifice and probably the left. The base was 
about 2.5 cm. in diameter. Specimen was removed and twenty-two 
glass seeds of 8 m.c. each and four of 0.28 m.c. each were imbedded in 
the tumor suprapubically. The wound was closed with drainage. The 
pathologic examination showed leiomyosarcoma. 
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November 14, 1920.—The prostate was very large and irregular on 
rectal examination. The top of the growth could not be felt. The pa- 
tient was treated by radium needles in the prostate, introduced through 
the perineum, on five different occasions to April 19, 1921, between 200 
and 500 m.c. hours being given each time (unscreened radium). 

October 1, 1921.—The patient felt very well, urinated by day four to 
five times, and once at night, worked steadily. Rectal examination 
showed an extraordinary regression of the tumor. 

January 7, 1922.—Cystoscopy showed no definite tumor. Scar tissue 
was seen above the right ureter. 

March 4, 1924.—Bladder capacity was 10 ounces, residual urine, 15 
c.c. Up once at night. Prostate slightly irregular and soft, no tumor 
left. 

November 2, 1924.—No. 16 French catheter passed with difficulty ; 
posterior urethra was obstructed. 

October 9, 1925.—Urine was clear, No. 24 F. sound passed, 120 c.c. 
residual urine found. 

July 20, 1926.—Residual urine 50 c.c.; No. 26 sound easily passed. 

December 17, 1926.—The patient had had slight hematuria, cystos- 
copy showed bullous edema of the bladder base, no recurrence of 
tumor. 

Jan. 11, 1927.—Residual urine 75 c.c.; some frequency of urination, 
five to six times at night. 

February 1, 1927—The patient had been feeling somewhat worse. 
He had a severe attack of cyanosis and dyspnea, his lungs filled with 
fluid, and he died. As far as our examination showed, there was no 
recurrence of the tumor when he was last seen. 


Case 3.—Leiomyosarcoma (microscopic diagnosis), in a man of sixty- 
seven years. Prostatectomy for supposed hypertrophy. X-ray treat- 
_ment during convalescence. Patient lost to “follow-up.” 


E. H., aged sixty-seven, was admitted to Bellevue Hospital, August 
18, 1935, with complaint of difficult urination for one week. Gonor- 
rhea and lues were denied. The patient had had no trouble until one 
week ago. Then he experienced difficulty in starting stream, dysuria, 
frequency three to four times at night and five to six times during the 
day. 

Examination showed no abnormalities in the penis and scrotum. 
Prostate was much enlarged, median furrow obliterated, consistence 
elastic. Diagnosis—hypertrophy. Urine was bloody ; albumin and many 
white blood cells were present. Wassermann test resulted in negative 
findings. Blood—Non-protein nitrogen and creatinin were normal on 
many examinations. Phthalein 10/5 increased to 35/15 just before pros- 
tatectomy (intravenous injection; one-half hour collections). Residual, 
20 ounces. 


August 29, 1935.—Cystotomy was performed. 
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September 24, 1935.—Prostatectomy was performed, and the two 
large lobes removed. 

October 21, 1935.—Rectal examination revealed more than the usual 
amount of postoperative prostatic tissue, which now felt larger than 
the normal prostate. The patient left the hospital October 28, 1935. 

Pathologic report: Leiomyosarcoma of prostate (Symmers, 1939). 
The patient was given x-ray radiation at the hospital, but he failed to 


report for further treatment and he cannot be located at the present 
time. 


Case 4.—Myosarcoma (microscopic diagnosis) in man of forty-five 
years. History of prostatectomy nine years earlier. Given deep x-ray 
therapy with little response. Died ten months later with metastasis. 

C. S., aged forty-five, was admitted to the Memorial Hospital on Oc- 
tober 17, 1937, with a history of prostatectomy in 1928 but with no 
known suspicion of carcinoma or sarcoma. Later, in 1928, stone was 
removed from the bladder. In March, 1937, suprapubic cystotomy was 
done and a section was removed from a prostatic tumor; this showed 
myosarcoma. In June, 1937, the patient had a course of deep x-ray 
therapy. 

When first seen at the Memorial Hospital, he had colon bacillus cys- 
titis and a draining suprapubic sinus. Cystoscopy showed the prostate 
encroaching upon the bladder, enlarged and irregular, and covered in 
most part with white slough and calcium deposits. The sloughs were 
removed and radon seeds implanted in the prostate. 

By rectal examination the prostate did not feel enlarged, but was 
slightly harder than normal. X-rays showed no evidence of metastases 
in the pelvis, spine, liver and lungs. Radiographs of kidneys after in- 
travenous injection for urograms showed that both kidneys excreted 
the dye. Later metastasis appeared in the suprapubic wound and the 
patient died in January, 1938. 

It is impossible to determine the relation between the original pros- 
tate which was removed in 1928 and the myosarcoma which was proved 
by. pathologic examination in 1937, Might it not have been a very slow 
growing myosarcoma ? 


Case 5.—Myosarcoma (microscopic diagnosis) in a boy of sixteen 
years. Radium tubes applied through perineum, and suprapubic radium 
packs. Died one month after admission. Not enough time for reaction 
to radium. Only three months from first symptom to death. 

T. H. (reported by Gilbert), aged sixteen years, was admitted to the 
Memorial Hospital on November 13, 1920, with a history of only 
seven weeks of day and night frequency of urination and finally re- 
tention of urine. The prostate was found to be much enlarged and the 
patient had had a permanent catheter in urethra for two weeks. Pain 
was constant. The prostate was operated upon with a pre-operative 
diagnosis of prostatic abscess; no pus was found. 
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Physical examination revealed a mass in the left lower quadrant of 
the abdomen as large as a grapefruit. By rectal examination a diffuse 
tumor of prostate or bladder wall was found, smooth in outline, no ul- 
ceration. The perineal sinus (from a former operation) was opened 
and tissue from the prostate was removed. Two radium tubes (46 and 
48 m.c.) were placed in the prostate bed for five hours and then re- 
moved—470 m.c. hours. 

On December 4, 1920, a suprapubic permanent catheter was inserted. 
On December 6, after a severe bladder spasm, a bleeding tumor was 
extruded through the suprapubic opening. On November 14, supra- 
pubic radium pack treatment of 1,945 m.c. hours had been given. This 
treatment was repeated on December 9 (1,854 m.c. hours). 

The pathologic examination resulted in the following report: “Cells 
are spindle and very large and sometimes strongly acidophile and ap- 
parently of muscle origin.” 

Diagnosis: Myosarcoma. 

The patient died on December 15, 1920. 


Case 6.—Lymphosarcoma (microscopic diagnosis) in man of thirty 


years. No specific treatment. Died in hospital. Autopsy. Extensive 
metastases. 


A man (reported by Symmers), aged thirty, was admitted to Belle- 
vue Hospital, March 22, 1918. But scanty history was obtained. Dur- 
ing seven weeks prior to admission, he had lost 20 pounds in weight, 


and had recently become obstinately constipated. He had sharp pain in 
the left kidney region, radiating downward toward the iliac fossa; and 
increased frequency of urination with some difficulty in voiding for 
several days. 

Examination showed the urine to be not abnormal except for the 
presence of a small number of pus cells. Radiogram showed no shadow 
suggesting calculus in the left kidney region. Wassermann reaction 
was negative. Red blood count was 4,200,000 ; hemoglobin 70 per cent ; 
wh’'te blood cells 12,800 with 81 per cent polymorphonuclear leukocytes. 
Cystoscopy was attempted, but the instrument would not pass through 
the prostatic urethra. 

The patient died April 16, 1918. 

Necropsy showed massive lymphosarcoma of the prostate, with ex- 
tensive infiltration of both psoas magnus muscles, and compression of 
the seminal vesicles; bilateral neoplastic infiltration of the retroperi- 
toneal lymph nodes and of both kidneys, with dilatation of the ureters, 
and peri-ureteral neoplastic infiltration; neoplastic infiltration of the 
liver ; solitary metastatic deposit in the left parietal pleura. 

Microscopic diagnosis: Lymphosarcoma (D. Symmers). 


Case 7.—Spindle-cell sarcoma (microscopic diagnosis) in a man of 
eighteen years. Explored for pus. Large lobes enucleated. X-ray 
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ireatments given about six weeks. Developed lung metastases. Death 
in hospital two months after operation. 


F. C. (reported by Gilbert), aged eighteen, was admitted to Bellevue 
Hospital, January 11, 1932, with a complaint of dysuria, so marked the 
patient hated to urinate. He had had no former illness; no gonorrhea, 
nor syphilis. He had experienced difficulty in voiding for two weeks, 
and, at time of admission, a frequency every fifteen minutes day and 
night. He had been constipated for six months. 

Examination revealed no urethral discharge. Testicles and epididy- 
mes were normal. The prostate was uniformly enlarged, indurated, not 
tender, and extended high (diagnosis—sarcoma of the prostate). A 
later rectal examination revealed a large and fluctuating mass in the 
prostatic area, with much edema of the capsule of the prostate (diag- 
nosis—abscess). Urine showed 1.020, acid, trace albumin, pus +. 
Wassermann reaction was negative. Prostatic smear showed only an 
occasional white blood cell. Blood examination showed non-protein ni- 
trogen and creatinin normal on admission, slightly elevated before 
death. 

' Operation was performed January 12, 1932. Perineal exposure of 
prostate, aspiration revealed no pus; neither did incisions. Large lobes 
were easily enucleated, seemed brittle and edematous. 

Pathologic report: Spindle-cell sarcoma (same on reéxamination in 
1939 by Symmers). 

On March 5, 1932, the patient felt pain beneath the sternum and left 
chest. On March 7, x-ray showed extensive metastases in both lungs. 
There was no involvement of the spine or pelvis. Radiation had been 
given from January 25 to March 3, 1932. On March 5, a bulging mass 
in the perineum was evident. Death occurred March 19, 1932. No au- 
topsy was performed. 


Case 8.—Sarcoma (clinical diagnosis) in man of thirty-eight years. 
Given radium packs. No response to irradiation. Died in two months 
(ten months after first symptom). 


J. L. G,, aged thirty-eight, was admitted to the Memorial Hospital 
September 26, 1921, with a-history of hematuria in January, 1921. Ur- 
gency and frequency of urination had developed since then. Consider- 
able pain was felt at the end of the penis. At time of admission day 
frequency occurred five to ten times and night frequency ‘five to ten 
times. . 

The patient when first seen had a very large tumor which felt, supra- 
pubically, soft, regular, and continuous with a very large tumor appar- 
ently of the prostate. Stereoplates of the bladder revealed evidence of 
a mass pressing on it from without. The bladder was displaced to the 
left. From these plates one cannot be positive about the prostatic origin 
of the mass. The patient was in poor condition. He was given a radi- 
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um pack to the lower abdominal mass, 8,050 m.c. hours at a distance of 
6 cm. 

The patient returned in a worse condition on November 9, 1921. The 
tumor mass as felt abdominally and rectally had increased in size. He 
was treated with a radium pack, 8,000 m.c. hours at a distance of 6 cm. 
over the suprapubic mass. His phenolsulphonphthalein examination 
showed 15 per cent the first hour and 15 per cent the second. Non- 
protein nitrogen showed 46.2 milligrams per 100 c.c.; urea nitrogen, 
23.5. 

On November 11, 1921, the patient’s condition seemed hopeless. 
Urination had increased to every twenty minutes day and night. 

The clinical diagnosis was sarcoma of the prostate. No tissue was 
obtained. He probably died shortly afterward. 


Case 9.—Sarcoma (clinical diagnosis) in man of thirty-seven years. 
Deep x-ray therapy with favorable reaction. Died of probable urinary 
infection in two months (four months after first symptom). 

P. M., aged thirty-seven years, was admitted to the Memorial Hos- 
pital, January 6, 1936, with a history of sudden acute urinary reten- | 
tion two months previous. For a week previous to that, he had slight 
dysuria. He was catheterized for a few days and regained ability to 
urinate. One month ago another attack of acute retention occurred. 
Suprapubic cystotomy was done and the diagnosis of sarcoma of the 
prostate made; but no specimen was removed. When first seen the pa- 
tient had an enormous prostate, so large that the finger could hardly 
pass into the anal canal. No attempt was made to feel above it. 

An aspiration biopsy showed inflammatory tissue. However, a clini- 
cal diagnosis of sarcoma of the prostate was made, and the patient was 
put on deep x-ray therapy. He received 300 r. daily at 70 cm. with por- 
tals 10x14 cm. From January 6 to January 28, 1936, he received 
thirty-five treatments totalling 10,500 r. from four portals. On January 
14 there was marked reduction in size of the growth so that it could 
be palpated in its entirety. 

On February 22, 1936, it was reported that the patient developed 
cystitis and pyelitis with a temperature of 103 to 104. The prostate 
was very small and caused no pain. The patient died February 27, 
1936, apparently from acute infection of the bladder and kidneys. 


Case 10.—Sarcoma (clinical diagnosis) in man of nineteen years. 
Began deep x-ray therapy about one month after first symptom; good 
reaction. Died four years later, with metastasis. 

L. C., aged nineteen, was admitted to the Memorial Hospital, May 
24, 1922, with a history of pain in the thighs for the past seven weeks; 
two weeks ago he had slight nocturia, getting up once or twice at night ; 
no hematuria ; occasional constipation. 

Physical examination showed a boy in very good condition. Rectal 
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examination revealed a very bulky fixed tumor bulging into the rectal 
lumen, extending across the pelvis from side to side and higher up 
than the finger could reach. This mass was continuous with a supra- 
pubic mass which extended about 3 inches above the symphysis. This 
tumor was not hard, but rather elastic. There was no evidence of me- 
tastases in the radiograph of the lungs, lumbar spine or pelvis. 

The patient was given a course of deep x-ray therapy to the pelvis, 
five treatments between May 5 and July 27, 1922. On July 26, the 
mass in the suprapubic and prostatic region was much smaller. By 
August 22, the mass was reduced 50 per cent. On November 28, the 
patient was in excellent condition although the prostate was still en- 
larged. On December 26, 1923, rectal examination revealed a mass, the 
size of a pecan, extending obliquely upward at the left side of the pros- 
tate. 

May 7, 1924: Only evidence of disease was thickening extending 
from left lobe of prostate laterally. A firm fibrous band, extending 
toward the right, was palpated. No abdominal tumor was felt. 

November 15, 1924: Some urinary frequency. Prostate the same. 

January 24, 1925: No frequency. Prostate felt the same. 


June 22, 1925: No evidence of recurrence. The patient had lost 4 
or 5 pounds ; some cough and slight pain in right chest. 

August 25, 1925: Patient ill with “pleurisy,” dyspnea and fever. 
From physical examination the diagnosis was lung metastasis. 

September 3, 1925: X-ray therapy to chest was begun. Eight treat- 
ments were given between September 3 and September 16, 1925. 

November 6, 1925: No evidence of metastasis in lungs. 

December 17, 1925: No cough, slight pain in chest. 

January 21, 1926: Four small chest metastases close to right hilum. 

February 18, 1926: Condition excellent but it was thought advisable 
to give more x-ray treatment to chest. 

April 22, 1926: Patient had gained 5 pounds, no cough, some 
dyspnea. 

May 28, 1926: A numb area had developed on the left side of chin 
and lower lip; tongue deviated to the left. 

Neurologic examination showed involvement of the trigeminal nerve 
in the lower part, best explained by metastasis in the region of the an- 
gle of the left mandible. A radiograph of the lung showed metastasis to 
the right base. Treatments with deep x-ray therapy were administered 
to his chest, and also to the left mandible. His condition rapidly be- 
came worse. Metastasis of the right base of the lung grew very large 
in spite of high voltage treatment. 


The last note in the history is July 20, 1926. The patient probably 
died shortly after this. 
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Case 11.—Sarcoma (clinical diagnosis) in man of thirty-five years. 
First believed abscess. Radon seeds in prostate. Septic temperature 
after operation. Death followed in six weeks. 


J. D., aged fifty-five, was admitted to Bellevue Hospital, October 8, 
1928. He denied syphilis and gonorrhea. He experienced acute reten- 
tion two months previous and had been catheterized six times. Stream 
had been small since then. He urinated four times at night ; every hour 
in the day. There was no urethral discharge ; no dysuria ; no hematuria. 

Examination revealed no urethral discharge. Scrotal contents were 
normal. There was a tender, enlarged, fluctuating mass in the pros- 
tatic area; one could not reach over the mass. 

Diagnosis: Abscess of prostate. 

Urine showed 1.022, acid, albumin, pus ++. Non-protein nitrogen 
and creatinin were normal on admission. Both gradually rose to 
128 and 4.3 respectively, five days before death, when red blood cells 
were 2,100,000, hemoglobin 55 per cent, whie blood cells 6,800. 

Operation was performed October 9, 1928. The prostatic urethra 
was explored for prostatic abscess; no pus was obtained. On October 
16 perineal exposure of the prostate was made. There was no pus on 
aspiration with the needle. A little tissue was removed by cautery 
knife for examination. Radon (15 seeds, each 1.5 m.c.) was implanted 
in the prostate. This was found to be very vascular, yet palpation 
would have suggested hypertrophy in an older man. 

Pathologic report: Fibromuscular tissue with some prostatic gland- 


ular formation. There were no histologic signs of malignancy, (small 
piece of tissue). Later the patient was given five treatments. 

On November 24, 1928, the prostate was still very large, especially 
on the right side. The patient ran a low fever two and one-half weeks 
after operation, then went higher before death, which occurred Decem- 
ber 1, 1928. The cause of death was probably pyelonephritis. No au- 
topsy was done. 


Case 12.—Sarcoma (clinical diagnosis) in man of forty-seven years. 
Radon, radium and x-ray therapy—no effect noted. Died about seven 
meonths later (less than two years after initial symptom). 

E. W., aged forty-seven, was admitted to the Memorial Hospital, 
April 11, 1922, with a history of nocturia one year previous, swelling 
of left testicle six weeks ago, no hematuria, considerable loss of weight. 

Physical examination revealed a nodule in the left globus minor, 
hard and somewhat tender. The prostate was large and about filled the 
entire rectal lumen. The left side was larger than the right. Tumor of 
the prostate and supraprostatic region was nodular and not very hard. 
There was no residual urine. 

Cystoscopy showed much smooth enlargement of the lateral lobes 
of the prostate, with no ulceration. A specimen was taken from the 
prostate (superficially) by cystoscopic forceps and a punch specimen 
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(through the perineum) from his prostate. No neoplasm was found 
in these, but pathologic diagnosis was inflammatory tissue. The urine 
contained neither pus nor blood. 

The patient was given radium treatment (by means of needles and 
seeds) and two x-ray treatments to his prostate (old inadequate dose). 
No particular effect was noted, and he:was reported to have died in 
November, 1922. This patient was diagnosed as having sarcoma of the 
prostate with some reservation; it might have been an anaplastic, rap- 
idly growing carcinoma. 


Case 13.—Sarcoma (clinical diagnosis) in man of thirty-two years. 
Advanced case. Given x-ray treatment with decrease in size of tumor. 
Died with metastases one year later. 


R. F., aged thirty-two, was admitted to the Memorial Hospital, May 
24, 1924, with a history of inflammation of the right testicle eight 
years previous. This recurred three years later and he was operated 
upon thrice. Three years ago he had an attack of dyspnea which per- 
sisted for many months. Finally a diagnosis of mediastinal tumor was 
made. The patient improved under x-ray treatment: One year ago he 
had gastric symptoms and weakness. He was treated by x-ray for 
tumor of the stomach. Five months ago he suffered loss of appetite and 
constipation. The right testicle was painful, and the patient had pain in 
the right chest and abdomen. These had increased. 

Physical examination showed no masses in the abdomen. Rectal ex- 
amination showed a hard, smooth, irregular mass in: the prostate re- 
gion, the right side of which was indurated. The patient was very 
emaciated. Radiograph of the chest, pelvic, dorsal and lumbar spine 
revealed no metastases. The patient was given deep x-ray therapy to 
the prostate. The prostatic tumor, after several months, became smaller. 

In December, 1924, the patient came in with an epigastric tumor 8 
cm. in diameter. He was given x-ray therapy for this. Later the pros- 
tate began to enlarge. The general condition was poor and the patient 


died on May 6, 1925, with a diagnosis of sarcoma of the prostate with 
metastases. 


Case 14.—Anaplastic carcinoma (microscopic diagnosis) in man of 
thirty-six years. Given x-ray treatment with marked regression of 
mass. Died in two and one-half months (about nine months after first 
symptom ). 

A. M., aged thirty-six, was admitted to the Memorial Hospital on 
April 1, 1924, with a history of an attack of “jaundice” and gastric dis- 
turbance, seven months earlier. At that time he had frequency of uri- 
nation with dysuria and pain in the right lower abdomen. He had lost 
40 pounds. He had never noticed hematuria. 

Physical examination showed a hard pyriform tumor mass in the 
suprapubic region, 8 to 10 cm., broad and rather fixed. On rectal ex- 
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amination this mass was found continuous with a hard, large tumo 
mass the upper limits of which could not be reached. The mass was 
fixed, not tender, and seemed to originate in the prostate. No residual 
urine was present. Stereoscopic views of the bladder revealed the pres- 
ence of a large mass projecting down into the pelvis compressing the 
bladder forward and downward—origin unknown. 

The patient had two high voltage x-ray treatments to his anterior 
and posterior pelvis (quite inadequate). On April 19, 1924, the tumor 
mass was markedly reduced in size (about 40 per cent) and the pros- 
tate felt very much smaller. On May 3 the patient felt much better and 
was getting out of doors. June 14 he began to fail rapidly. The pros- 
tate showed much regression. He died on June 18, 1924, with clinical 
diagnosis of “sarcoma of the prostate.” 

An autopsy showed the following: No mention is made of the con- 
dition of the retroperitoneal glands. The lungs and liver were free of 
metastases. The entire bladder and mucosa covered the tumor, with 
demarcated layer (1 to 1.5 cm. thick) superficially diphtheric and ne- 
crotic on the surface. There was a large fistula in the rectum (10 cm. 
in diameter). The prostate seemed to be included in a thick mass of 
this tumor (lower part), but was not recognized. Possible metastasis. 
Right suppurative nephritis. 

Review by Dr. Ewing (December 14, 1938). Adenocarcinoma, ana- 
plastic, originating in the bladder, prostate or rectum. From a patho- 
logic standpoint it probably originated in the rectum. It was not sar- 


coma. (Note that clinically there was no doubt that this tumor origi- 
nated in the prostate. ) 

Remarks.—This is not a sarcoma, although the patient was young 
and the physical examination of the tumor resembled a prostatic sar- 
coma and it reacted to very mild irradiation like a sarcoma. 


Case 15.—Carcinoma (microscopic diagnosis) in man of twenty-two 
years. Explored for supposed abscess. Later cystoscopy and tissue re- 


moved for diagnosis. Referred elsewhere for irradiation, but patient 
failed to report. 


P. S., aged twenty-two, was admitted to Bellevue Hospital, September 
20, 1922, with a complaint of painful urination. Syphilis and gonor- 
rhea were denied. Onset occurred one month ago, with frequent uri- 
nation and dysuria. For three days the patient was unable to urinate, 
and was catheterized. Frequency and dysuria continued. 

Examination revealed a prostate four times normal size, tense, 
smooth ; right lobe larger than left, no area of fluctuation. 

Operation was performed September 21, 1922. The prostate was 
explored perineally, but no pus was found. On October 13, 1922, su- 
prapubic- cystotomy was done. “Mass of neoplasm” was found and 
pieces removed (believed sarcoma). 
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Pathologic examination (1939 report) revealed a glandular structure, 
with diffuse infiltration by malignant tumor, which in places showed 
attempt at alveolar formation, probably carcinoma (Symmers). An 
earlier pathologic report of the same slide (1922) was diffuse infiltrat- 
ing carcinoma of the prostate. 

The patient was referred to Memorial Hospital for radium, Novem- 
ber 8, 1922, but he failed to report and disappeared from observation. 


Case 16.—Anaplastic carcinoma (microscopic diagnosis of inguinal 
node). No prostatic operation. X-ray treatment. Died two years after 


admission (two and one-half years after first symptoms) with metas- 
tases. 


J. O., aged twenty-four, was admitted to Bellevue Hospital, Decem- 
ber 12, 1935, with a complaint of pain in the scrotum. Gonorrhea and 
syphilis were denied. For the past three months he had had dull, aching 
pains in the scrotum, bilaterally; fairly constant the past six weeks. 
Also he had noticed a gradually increasing urinary frequency. At the 
time of admission he was urinating three to four times at night and 
twelve to thirteen times a day. There was no hematuria, no dysuria. 
He had lost 5 to 10 pounds. 


Examination showed the penis and scrotal contents to be normal. 
Inguinal glands were bilaterally enlarged and hard. The prostate was 
much enlarged, irregular, nodular and stony hard, filling the rectal lu- 
men. Another hard large mass was felt above the prostate. Seminal 


vesicles were both enlarged and hard. Diagnosis: Malignant neoplasm 
of prostate. 


The urine microscopically showed no abnormalities. The Wasser- 
mann reaction was negative. Non-protein nitrogen and creatinin were 
normal. Phthalein showed 5/25 (two half-hour collections). 


On December 13, 1935, inguinal gland was removed for diagnosis. 
Pathologic report was epithelial tumor process—nests of large ana- 
plastic cells with clear cytoplasm and round nuclei. Diagnosis was ade- 
nocarcinoma (metastatic) of lymph nodes. 

On December 16, 1935, a radiograph disclosed no metastasis to the 
long bones, skull, spine or pelvis. There was pathologic process in the 
lungs. The patient was discharged from the hospital, December 25, 
1935. 

On March 23, 1936, the patient had been radiated but the dosage was 
not known. The prostate was not.so hard; the vesicles and mass be- 
tween were still very hard; inguinal glands were smaller. Frequency 
was practically gone. There was occasional terminal hematuria but no 
loss of weight. The patient was readmitted to the hospital June 10, 
1936, with pains in his chest. Radiograph showed consolidation of the 
right lower lobe of the lung and fluid (600 c.c. later removed). Cul- 
ture of the fluid showed Gram-positive diphtheroid. 
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The patient was again admitted on May 8, 1937, with headaches and 
epigastric pain. Radiograph of the skull indicated “osteosclerosis in 
general areas.” More x-ray treatment was given from May 7 to 14, 
1937, and transfusion in June. The inguinal glands were removed 
and reported “hypernephroma.” Genito-urinary examination showed 
equal function of kidneys and normal pyelograms. 


There were many readmissions for transfusions or tapping of the 
chest; in August, 1937, abdominal paracentesis (2,500 c.c.), and five 
more times thereafter. Death occurred November 15, 1937. No au- 
topsy was performed. 
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CONGENITAL ENLARGEMENT OF THE PROSTATIC 
UTRICLE WITH INCLUSION OF THE EJACULATORY 
DUCTS AND SEMINAL VESICLES 
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JOSEPH H. KIEFER, M.D. 


From the University of Illinois Research and Educational Hospitals. 
Chicago, Illinois 


The case herewith presented is of interest not only because of 
the rather rare congenital anomaly present but also because of the 
unusual clinical picture and the diagnostic problem involved. 


The patient is a boy born April 4, 1935. It had been known since 
his birth that he had an abnormal condition of his genitalia but he 
was otherwise well and no untoward symptoms appeared until Feb- 
ruary, 1937. At this time his parents noticed that he was experiencing 
considerable difficulty in voiding and that he would strain when urinat- 
ing. Shortly after this was observed, swellings appeared in the upper 
part of the left side of the scrotum and in the right groin. These 
swellings appeared to be inflammatory in nature. He was taken to a 
hospital, where the swellings were aspirated and later incised. No frank 
pus was found but the colon bacillus was cultured from the wounds 
at the time of incision. The wounds refused to heal, although repeated 
incisions were made and aspirations attempted. Urine began to drain 
from both incisions. 

In November, 1937, the right groin was incised more widely and 
some tissue was removed which was reported on microscopic section 
as “inflammatory tissue of the testicle with no evidence of tuberculosis.” 
The urinary drainage from the wounds continued. 


In February, 1938, a cystoscopic examination was made. This was 
reported as revealing “no congenital defect or opening and no valves 
of the urethra.” A suprapubic cystostomy was then done, but without 
any beneficial results as the fistulous tracts refused to heal. 


In August, 1938, an incision was made in the left inguinal region 
and a portion of the vas on that side was resected. This was reported 
on microscopic section to be normal vas deferens. The fistula in the 
left side of the scrotum stopped draining urine and healed. The 
fistula in the right groin continued to drain, however, and the cystos- 
tomy wound, which had meanwhile healed, opened once more. Uri- 
nation was still difficult and the child, despite straining, passed only a 
dribbling stream. 
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There was no hematuria and no other symptoms of note were ob- 
served by the parents except occasional fever. 

The child was first seen by us October 14, 1938, when he was ad- 
mitted to the Research and Educational Hospital of the University of 
Illinois. The history given by the parents was essentially as recorded 


above. There are no abnormalities in any other members of the 
family. 


Fig. 1. View of the patient on ad- Fig. 2. Pre-operative view of the 
mission. The fistula in the right groin perineum showing hypospadic urethral 
shows a drop of urine exuding. There meatus. 
was no drainage from the other fistule. 


Physical examination revealed the patient to be a well nourished 
child of about three years of age, well developed, not appearing to be 
acutely ill. General examination gave normal findings except as enu- 
merated below. 

There was a large suprapubic midline scar in the center of which 
was a small opening from which urine drained. This drainage was in- 
termittent and at times would be absent for several days in succession. 

In the right inguinal region was a puckered scar with a small 
opening from which urine drained continuously. 

Small healed scars were present in the left inguinal region and in 
the upper part of the left side of the scrotum. During the patient’s 
stay in the hospital before operation the left inguinal scar showed in- 
flammatory signs and broke down, exuding a small amount of pus 
(Fig. 1). 

The abdomen was otherwise soft and there were no masses felt nor 
was any tenderness elicited in the upper abdomen or in the kidney 
regions. 

The left half of the scrotum was well developed and contained a 
small ovoid mass about 9x4x3 mm., firm in consistency, which felt like 
a small normal testicle. The right half of the scrotum was very poor- 
ly developed and nothing resembling a testicle could be felt, either in 
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the scrotum or in the right inguinal region. The scarring and indu- 
ration in the latter area, however, made palpation almost valueless. 
The penis was approximately of normal size for the boy’s age, about 
10 mm. in diameter, but with a typical hypospadic deformity: ventral 
curvature, absent urethra and hooded foreskin. 
The urethral meatus was located in the anterior part of the perineum 
at about the site of the normal peno-scrotal angle (Fig. 2). 


yy N ett 


Fig. 3. Bilateral retrograde pyelo- Fig. 4. Utriculogram. 
ureterogram. 


Rectal examination revealed nothing that could be interpreted as 
prostate. No other masses were felt. 

Examination of a catheterized specimen of urine gave negative 
tests for albumin and sugar. Microscopically innumerable white blood 
cells, occasional red blood cells and many bacilli were seen. No acid- 
fast bacilli were found on smears. Culture resulted in a growth 
of colon bacilli. 

Intravenous urography showed good output of dye on both sides and 
outlines of apparently normal kidneys and bladder, although the right 
ureter was deflected somewhat toward the midline in its middle third. 

On attempting cystoscopy under general anesthesia a tight urethral 
meatus was found which was dilated with sounds to 17F before intro- 
ducing the instrument. The bladder mucosa was pale, there was mod- 
erate trabeculation of the bladder wall, and the bladder cavity appeared 
symmetrical in outline. Both ureteral orifices were visualized and ap- 
peared normal in contour with grossly clear effluxes. The internal ves- 
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ical sphincter appeared normal. The posterior urethra was dilated and 
a normal verumontanum was absent. In its place was a small oval 
opening on the urethral floor. No ridges, valves or mucosal folds were 
seen. The external sphincter appeared normal. A 4F ureteral catheter 
was passed into the above mentioned opening in the urethral floor and 
passed easily to a distance of 15 cm. The cystoscope was withdrawn 
leaving this ureteral catheter in place and then a small rubber catheter 


Fig. 5. Ureterogram and cystogram Fig. 6. Ureterogram and cystogram, 
superimposed. lateral view. The rectum is outlined 
by gas shadow, providing a very good 
illustration of the anatomic relation- 

ship of these organs. 


was passed through the urethra into the bladder. Roentgenograms 
were made before and after injecting the catheters successively with 20 
per cent hippuran solution. At another cystoscopy later both ureters 
were catheterized without meeting any obstruction and bilateral retro- 
grade pyelograms and ureterograms were made (Fig. 3). Separated 
kidney urine specimens were negative microscopically for pus and 
bacteria and showed no growth on culture. 

Attempts to inject the fistulous tract in the right groin with contrast 
medium were unsuccessful with the patient awake and it was not 
deemed to be worth while to give anesthesia for this. 

The roentgenograms made after injection of the bladder and of the 
catheter entering the urethral opening disclosed the presence of a sac 
or diverticulum behind the bladder, about 5 cm. long and about 3 cm. 
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wide at its fundus or upper end and tapering to a point at the lower 
end where it opened into the urethra. At the left side of the fundus 
a small appendage was filled with the contrast fluid. No fistulous tract 
could be completely traced (Figs. 4, 5, 6). 

On November 21, 1938, a suprapubic midline incision through the 
old scar was made. The bladder wall was dissected free from the ab- 
dominal wall. The bladder cavity was opened at the point where the 
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Fig. 7. View at the time of operation after 
dissection was completed. 


fistulous tract came to the skin surface. The peritoneum was opened 
and the recto-vesical pouch palpated. Nothing abnormal could be seen 
or felt. The peritoneum at the lowest point of the pouch was incised 
and on dissecting carefully through the retroperitoneal tissue the sac 
was found between the bladder and rectum. It was about 2 cm. wide 
by about 1 cm. thick, with a hard firm cord passing from each corner, 
subperitoneally, to the respective internal inguinal ring (Fig. 7). The 
sac was dissected free downward to its junction with the urethra and 
removed with as much of the cord-like structures as could easily be 
resected. No evidence of prostate or seminal vesicles, or anything re- 
sembling them, could be either seen or felt. The peritoneal surfaces 
were approximated and the bladder closed with a cystostomy tube in 
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place. The postoperative course was quite satisfactory, although pro- 
longed because the cystostomy tube was left in place for five weeks 
to insure healing of the urethral opening which could not be sutured 
at the time of operation. The cystostomy wound closed in about fifteen 
days and the patient was discharged January 15, 1939. At this time he 
voided normally and all abdominal wounds were well healed. He had a 
mild urinary tract infection on dismissal but microscopic examination 


—- ¢ 
- - 


Fig. 11. Photomicrograph of sec- Fig. 12. Photomicrograph of  sec- 
tion through vas deferens. tion through the upper half of the sac. 


of a voided specimen two weeks later revealed only an occasional white 
blood cell. 

Examination of the spécimen removed at operation revealed an 
elongated pear-shaped sac about 3 cm. x 5 cm. x 1 cm., nar- 
rowing down to a very small opening at the tip. From both corners 
of the fundus extended small firm cords about 3 mm. in diameter. 
Gross dissection showed that these cords did not enter the corners of 
the sac but continued medially closely bound down to the fundus, until 
they almost met when they turned downward to enter the top of the 
sac (Fig. 8). The sac was opened by a longitudinal incision in the 
midline of the ventral or bladder surface. The wall was quite thick 
at the upper end or fundus, gradually becoming thinner at the lower 
end. The lining membrane was thrown up in transverse folds or 
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ruge. At each lateral edge of the posterior wall was a raised ridge 
running longitudinally from the opening at the apex of the sac upwards 
for about 2 cm. where the ridge terminated in a small orifice. From 
this point a furrow continued upwards in the same direction as the 
ridge, to disappear at the upper end of the lumen of the sac (Fig. 9). 

Sections were cut from the different levels and from the attached 
cords. Dr. Otto F. Kampmeier, head of the Department of Anatomy, 
was consulted as to the interpretation of these sections and at his sug- 
gestion serial sections were made of the fundus of the sac (Fig. 10). 

Sections of the cords which entered the fundus of the sac showed 
a thick muscular tube with an inner longitudinal, a middle circular and 
an outer longitudinal muscle layer. The lumen was stellate in shape 
and lined by a columnar epithelium. It closely approximated the micro- 
scopic appearance of normal vas deferens (Fig. 11). 

Sections through the upper half of the sac showed that the lumen 
of the vas continued just under the inner lining of the sac. It had 
almost entirely lost its individual muscular mass but still retained the 
stellate lumen with a single row of simple columnar cells (Fig. 12). 

Sections through the middle of the sac showed that the lumen of 
the vas was gone and was replaced by a furrow in which the columnar 
type of epithelium was lost, the groove being lined by the same squa- 
mous epithelium as the rest of the sac (Fig. 13). 

Sections near the apex of the sac showed that the groove had again 
closed into a tube with a lining of transitional epithelium (Fig. 14). 

The serial sections through the fundus of the sac showed a micro- 
scopic seminal vesicle, lateral to each ductus deferens, with a deeply 
folded epithelium transitional in type (Fig. 15). 

No evdence of any glandular structures was seen in the wall of the 
sac nor was any trace found of other vestiges of the female duct sys- 
tem. 

The final pathologic diagnosis is: Congenitally enlarged utricle 
(uterus masculinus or vagina masculina) with the ejaculatory ducts 
running through its walls and communicating with its lumen. The 
seminal vesicles are microscopic in size and are incorporated in the 
wall of the utricle. Prostatic tissue is absent in the tissues examined. 

In regard to the embryology of this condition, it will, of course, 
be remembered that embryos of six weeks’ development have in- 
differently developed gonads and both male and female duct sys- 
tems. The male duct system arises through a transformation of the 
mesonephric or Wolffian ducts which eventually open into an eleva- 
tion, Miiller’s tubercle, on the floor of the posterior urethra. The 
female duct system arises as an infolding of the urogenital ridge 
at the level of the gonad. The infolded epithelium forms a tube, 
the Miillerian duct, which grows caudad to unite with its mate of 
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the opposite side and enter the floor of the posterior urethra in the 
median line between the orifices of the Wolffian ducts. Normally, 
depending on whether testes or ovaries develop from the indiffer- 
ent primitive gonad, the ductal system of the opposite sex degen- 
erates, leaving only a few remnants. The remnants of the male 
duct system in the female are the epodphoron and the parodphoron 
and Gartner’s duct. The remnants of the female duct system in 
the male are the appendix testis, or hydatid of Morgagni, and the 
utricle. 

The seminal vesicles arise as outpouchings from the vasa defer- 
entia and have no homologue or analogue in the female. The pros- 
tate arises from a number of outgrowths of the urethral epithelium 
about the openings of the Wolffian and Miillerian ducts. In the 
female the corresponding structures are the urethral glands and 
para-urethral or Skene’s ducts. 

Persistence, in whole or in part, of one or more of the structures 
which would normally degenerate is occasionally a cause of diffi- 
culty, as in our case. 


The cause, whether endocrine or otherwise, of these anomalous: 
conditions will not be discussed. 

The condition of enlarged utricle in the male (uterus masculinus 
or vagina masculina) is not a common condition. Most of the 
cases reported in which there is either an enlarged utricle or a true 
vagina opening into the posterior urethra are cases of either true or 
false hermaphroditism. In other words this anomaly almost never 
appears alone as the only deviation from normal. 

Young, in his book on “Hermaphroditism and Genital Abnor- 
malities,” gives histories of a number of patients presenting either 
an enlarged utricle or a true vagina opening into the posterior 
urethra. In all, he cites this as occurring in nineteen of the cases 
of which the history and findings are given. Two of these cases 
were male pseudo-hermaphrodites, five were female pseudo-her- 
maphrodites, nine were true hermaphrodites and in three the true sex 
was not determined. The form of these structures varies all the 
way from grossly normal although diminutive assemblies of vagina, 
uterus, tubes and ovaries, to bizarre combinations with one or 
several elements either absent, misplaced, rudimentary or mal- 
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formed. In none of Young’s cases was the size of the utero-vaginal 
remnant of any especial significance or a cause of symptoms. 

As far back as 1869 Arnold reported a case of a stillborn, seven 
months fetus with an enlarged uterus masculinus, stricture of the 
urethra, hydronephrosis and hydro-ureter. He lists twenty-six 
cases which he has collected. He says: 

“In most cases of more or less enlarged uterus masculinus there 
are found variations in the other genital organs, namely, varying 
grades of hypospadias with or without bowing of the penis, deficient 
development of the scrotum, perineum, et cetera. It is these things 
' that have often led to the assumption that these cases were true 

hermaphrodites. . . . The testicles may one or both lie in the pelvis, 
inguinal canals, or scrotum... . The vasa deferentia run either separate 
from the uterus masculinus or are loosely connected to the walls. In 
other instances they are found in the walls of the uterus itself and 
run in it for varying distances as solid or patent structures. Their 
orifices lie most often in the urethra, less frequently in the lumen of 
the uterus masculinus itself. The seminal vesicles and prostate are 
absent in some cases and present in others.” 

A survey of the more recent literature reveals practically noth- 
ing new to add to this seventy-year-old description. A few cases in 
which enlargement of the utricle has caused urethral obstruction 
or other symptoms have been reported since. Tolmatschew reported 
a somewhat similar case but the dilatation may have been due to 
congenital urethral valves which were present. Meredith Campbell 
describes a case very similar to ours in his work on “Pediatric Urol- 
ogy.” In this instance the enlarged utricle caused definite urethral 
obstruction. He does not mention what was done to remedy the 
condition. In all other reports that could be found the presence of 
an enlarged utricle or utero-vaginal remnant was merely incidental 
and was not a source of trouble to the patient. We have not been 


able to find anything resembling the symptom-complex presented by 
our case. 


In retrospect, this was a case of congenital enlargement of the 
utero-vaginal remnant (prostatic utricle, uterus masculinus, vagina 
masculina) in a three-year-old male, associated with perineal hypo- 
spadias, unilateral undescended testicle, microscopic seminal ves- 
icles and absence of a gross prostate. Presumably the enlarged 
utricle caused a urethral obstruction followed by cystitis and reflux 
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of infected urine up both vasa deferentia. Bilateral ascending epi- 
didymitis occurred, incision of which then caused urinary fistule. 

Removal of the enlarged utricle has relieved him of both his 
urinary fistulze and his difficulty in voiding, and subsequently of 
his urinary tract infection. The hypospadias will have to be cor- 
rected at a later date. Also later, it may be advisable to explore his 
right inguinal canal and see if there is any testicular remnant worth 
bringing down to the scrotum. Fortunately, he has apparently not 
sustained any renal damage of note. The last operation has irrev- 
ocably sterilized him although it is probable that he would have 
been sterile without removal of the utricle. 

This case emphasizes the necessity of early, complete and compe- 
tent urologic examination of all children presenting urinary com- 
plaints of any magnitude. It was of interest, as are all congenital 
anomalies, from the standpoint of embryology and it presented an 
intriguing diagnostic problem. Most important, of course, is the 
end result to the patient who has been rescued from a wet amphib- 
ian existence to a more normal and tolerable life. 
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DISCUSSION 


Dr. Epwarp L. Keyes (New York): Dr. Deming, what do you 
mean by rectal symptoms? 


Dr. Epwarp L. Keyes (New York): I happen to be, at the 
present time, struggling with a similar problem to that about 
which Dr. McKenna has spoken. I had a notion, six months ago, 
that urine fistula through the vas and through the groin was a 
most unusual thing. Yet, Dr. Hager tells me that he has seen one. 
Dr. McLellan, my associate, had seen two cases, and our impres- 
sion is that the majority of the reported cases have followed pros- 
tatectomy or resection. 

In one of our cases, Dr. McLellan has been able to get a catheter 
from the groin into the vas and has shown that the vas fistula leads 
to a dilated utricle. Our patients have already been operated on so 
much that, up to the present date, there is small prospect that they 
will let anybody take out the utricle or attack them from the 
urethral side. 


Dr. Davin W. MacKenzie (Montreal): I would like, in con- 
nection with Dr. McKenna’s case, to report a patient, aged twelve, 
with a prostatic urinary obstruction due to a large cyst on the floor 
of the prostatic urethra. This patient had had many admissions to 
different hospitals, always with gastro-intestinal symptoms. When 
admitted to our service the renal function was practically nil, blood 
retention extremely high, and the patient died shortly afterwards. 
Autopsy showed the large cyst to be an extension from Cowper’s 
gland. 


Serial sections of this area have been done by our pathologist, 
the late Dr. Chase. 


Dr. Hermon C. Bumpus, Jr. (Pasadena): To carry on Dr. 
Keyes’ discussion, I would like to report a patient who, having had 
a prostatectomy, developed an epididymitis and a persisting scro- 
tal sinus. An orchidectomy was performed some years before, pre- 
sumably for a tuberculous epididymis. The sinus persisted, how- 
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ever, and as the discharge smelled uriniferous, I suggested that it 
was of posterior urethral origin. A transurethral removal of some 


obstructive scar tissue was followed by immediate and permanent 
closing of the sinus. 


Dr. Keyes: In your case it was not utricular in origin? 
Dr. Bumpus: No. 


Dr. Keyes: In one of ours certainly it was utricular, as in Dr. 
McKenna’s case. 


Dr. Mitty B. Wesson (San Francisco): Dr. McKenna said 
that if he had made his title a little bit different it would have 
been more interesting. When I prepared my paper on “Cysts of 
the Prostate and Urethra” (Jour. Urol. 13:605-632, 1925), it was 
surprising to find the variety of titles used to conceal the real 
subject. It made it very difficult for a writer to really review the 
literature. Springer, English and deBary, many years ago, pub- 


lished pictures of clinical cases that resemble the drawings of Dr. 
McKenna. 


Dr. ALEXANDER RANDALL (Philadelphia): Two things about 
Dr. Barringer’s paper. I am afraid I saw my own guilt in one of 
the cases where a prostatotomy was done for sarcoma of the 
prostate. This was a child of fourteen years, with fever and a 
marked leukocytosis, which can frequently confuse the picture of 
malignancy. I opened the perineum fully expecting an abscess, 
went into a solid mass with apparent pus pockets, cultured, drained 
and backed out. It was interesting that the laboratory found bacil- 
lus of influenza, and that shows the fallacy of trusting bacteriologic 
reports of such things, and others. The patient ultimately was 
sent to Dr. Barringer, and it proved to be sarcoma. 

Some twelve years ago at the meeting before last at Stockbridge, 
Dr. Hughes and I reported an eighteen-year-old boy with a sarcoma, 
so-called, of the prostate. The boy died of an enormous tumor, and 
at autopsy we found rather extensive metastases. The prostatic 
tumor sections were passed by everyone as a sarcoma, and the 
glandular metastases for the same, the metastases to the liver 
were the same, the metastases to the lung were the same, and prob- 
ably others. I don’t recall, but there was one in the pancreas, and 





DISCUSSION 319 


there for the first and only time this very anaplastic cell showed 
an adenomatous proliferation. I don’t doubt that a lot of these 
difficult and complicated and possibly wrong cellular diagnoses are 
based on more or less the same sequence of events. This child had 
this extensive tumor and multiple metastases, but only one showed 
its adenocarcinomatous character, and proved all the rest to be 


composed of only young, rapid growing, and markedly anaplastic 
cells. 


Dr. Georce G. SmitH (Boston): I should like to ask Dr. 
Heckel whether he has observed the effect of antuitrin-S on sper- 
matogenesis, if that subject is not too far afield from the subject 
of his paper. 


Dr. Norris J. Hecker (Chicago): Several years ago, we 
thought that the anterior pituitary principle did stimulate sperma- 
togenesis. However, it may be that in the early preparation of this 
principle it contained some of the follicular stimulating factor 
which was responsible for the increase in the number of sperma- 
tozoa. One must be very careful in the interpretation of the re- 
sults of any agent upon spermatogenesis for the reason that an 
error in the calculation of the number of spermatozoa may be as 


high as 20 per cent, so that an increase of this percentage would 
mean very little. 


Dr. CiypE L. DeEminc (New Haven): Answering Dr. Keyes’ 
question about rectal symptoms, rectal symptoms such as pain in 
the rectum and discomfort in the rectum are not severe. The dif- 
ficulty in defecation was due to partial rectal obstruction. 


Dr. Keyes: You spoke of one in a young fellow being operated 
on for this. 


Dr. DeminG: Yes, twenty-four years of age. He was oper- 
ated on suprapubically and recovered and was entirely relieved. 

In my attempt to shorten my paper I forgot to mention that diag- 
nosis of leiomyomata of the prostate has never been made pre- 
operatively, and we have no method other than biopsy, so far as I 
know. After hearing Dr. Barringer’s paper I don’t know whether 
we can depend on biopsy. 
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Dr. BARRINGER: I think the answer to that is that you never 
think of getting a biopsy of a hypertrophied prostate, and you make 
a diagnosis of most of these myomata after you take them out 
and work it out afterwards; you give them to the pathologist and 
then work it out. 


Dr. CuHartes M. McKenna (Chicago): The points which I 
omitted by not reading my paper will be noted in the Transactions 
when published. I owe much to Dr. Joseph H. Kiefer, my associate, 
Dr. Bruce Malcolm, and Dr. Otto Kampmeier, head of the depart- 
ment of anatomy of the University of Illinois, for their codper- 
ation in this work. 

In the literature, we found two cases reported in this country 
similar to. the case we have presented today, one by Hugh Young 
and the other by Meredith Campbell. There may be others but we 
have failed to find them in the literature. Dr. Wesson spoke about 
those splendid illustrations he saw which were made a great many 
years ago. We also saw those, but I believe they were made from 
postmortem cases. 

At a later date, we hope to give the end-results on this patient. 
To date, we removed the hypertrophied prostatic utricle including 
the ejaculatory ducts and the seminal vesicles. The next step is to 
correct the cryptorchidism, and thirdly, to correct the hypospadic 
deformity. At the present time, the boy has no leakage of urine 
from the abdomen. He has, however, a very small urethral meatus 
which is kept open by dilatation. 

I want to thank Dr. Keyes and all the others who discussed my 
paper. 





RENAL HYPOPLASIA WITH PYELITIS CYSTICA 
AND URETERITIS CYSTICA 


REPORT OF A CASE AND REVIEW OF THE LITERATURE 


DAVID W. MacKENZIE, M.D. 
From the Department of Urology, Royal Victoria Hospital, 
Montreal, Canada 

Cystic disease of the renal pelvis, ureter and urinary bladder has 
long been recognized, as has the fact that the condition rarely pro- 
duces clinically recognizable phenomena, but among pathologists 
and surgeons their etiology, occurrence and evolution has been 
much in dispute. On the other hand, to date, the author has yet to 
find in a review of the literature the above condition occurring with 
renal hypoplasia. 

Pyelitis cystica and ureteritis cystica are well discussed in “A Re- 
view of the Literature” by Harry D. Morse‘ and also in Victor C. 
Jacobson’s case reports.” That regarding renal hypoplasia in Cab- 
ot’s Urology,’ the work of Wesson and Ruggles,® and “Renal Apla- 
sia and Hypoplasia” by the author.* 


ORIGIN OF CYSTS OF THE URINARY TRACT 


Literature regarding the pathogenesis of cysts of the urinary 
tract is abundant, but all explanations so far put forth may be 
divided into three main groups. 

Group 1. That the cysts are parasitic in nature. 

Group 2. That the cysts are derived as retention cysts from pre- 
existing glands in the pelvic, ureteral and vesical mucosa. 


Group 3. That the cysts originate from the cell “nests” of von 
Brunn. 


Parasitic Theory.—That the cysts were due to parasites, namely, 
Eves’ psorosperms, Sutton’s coccidium oviforme and so on. Con- 
clusive doubt upon this theory was firmly established by Gilchrist, 
who showed that degeneration of epithelium gives rise to particles 
which simulate, and have been called, psorosperms, organisms of 
blastomycotic dermatitis and other allied affections. 


Retention Cyst Theory.—That the cysts were retention cysts 
from pre-existing glands in the mucosa of the ureter or bladder in 
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which a catarrhal inflammation usually existed, and which was re- 
garded as the cause of blocking of the gland ducts. Though older 
textbooks of histology mentioned the normal occurrence of mucous 
glands in the upper third of the ureter, recent opinion is that gland- 
ular structures are not normally found in the urinary tract above 
the trigone of the bladder; and what gland-like formations have 
been found are due to proliferation of the surface epithelium or 
excessive infolding of the mucosa. 


Cell “Nest” Theory of von Brunn.—Based on the theory that 
cysts of the urinary tract are derived from groups of epithelial 
cells which have become isolated from the lining mucosa and lie in 
the tunica propria, these epithelial groups are known as the cell 
“nests” of von Brunn, the investigator who gave them the first care- 
ful consideration. 

The age incidence in which von Brunn cell “nests” may occur is 
not an established fact, though it is a striking fact that 95 per cent 
of the cases occur after the fiftieth year, and a large number in the 
seventh and eighth decades, the sex incidence being about equally 
divided. Jacobson was unable to find epithelial cell “nests” in any 


of ten levels of each ureter taken from infants five days to eighteen 
months of age. Marwold, however, reported a case of ureteritis 
cystica and cystitis cystica in a newborn child. Although Mark- 
wald and Aschoff assert that inflammation is not a prerequisite to 
the formation of cell ‘‘nests” and buds, we believe that more recent 
opinion favors the association of inflammation with epithelial cell 
“nests” and cystic disease. 


ETIOLOGY OF RENAL HYPOPLASIA 


Renal hypoplasia, renal aplasia, and congenital absence of one 
kidney are frequently confused. They represent an embryonic de- 
fect or lack of development during intra-uterine life when the or- 
gan in its evolution did not develop to its full extent, or the Wolf- 
fian duct of the mesonephros failed to produce a renal bud after 
the duct had reached the cloaca. Congenital hypoplasia is a result 
of arrested development, and may occur at any stage of develop- 
ment. Cabot states: 


“Tn true unilateral hypoplasia, we have kidney diminutive, fetal or 
infantile in size, which may either be apparently well developed ana- 
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tomically and histologically, or defectively developed in its internal 
structure, with absence of pyramidal substance, or with only rudimen- 
tary glomeruli and tubules. While apparently having good secretory 
function in regard to elimination of urea or color dye, the organ lacks 
capacity to undergo functional hypertrophy if called upon to do all 
the work of two kidneys, particularly when the kidney of the opposite 
side is removed for associated pathology.” 


“ts 


Fig. 1. The different types of hypoplastic kidney as 
collected from the literature. (1) A _ typical right 
hypoplastic kidney with marked hypertrophy of the 
left kidney. (2) A left hypoplastic kidney in which 
only cortical substance is present with no evidence of 
calices, papille or pyramids. (3) A diminutive hypo- 
plastic kidney with rudimentary pelvis and patent ure- 
ter. (4) Marked hydronephrosis in an extremely hypo- 
plastic kidney in which patency of the ureter and renal 
function are present. Note that on the hypoplastic 
kidney the ureter is always patent and there is evi- 
dence of some renal function. (After Gutierrez.) 


The inherent danger in a small hypoplastic kidney was first called 
to attention by Albarran, later by McArthur in 1911, and by Mac- 
Kenzie and Hawthorne’ in 1938. Though a hypoplastic kidney may 
have a normal urine secretion, good urea excretion and phenosul- 
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phonephthalein elimination with diminished or normal renal func- 
tion, it is conclusive that it is incapable of undergoing compensating 
hypertrophy after nephrectomy of its mate. Thus, during every 
kidney operation, whether of a plastic nature, a nephrotomy or 
pyelotomy, or a nephrectomy, there arise the questions: What is 
the condition of the opposite kidney? Can it carry on if this one is 
removed, or while it is temporarily functionless due to the trauma 
of handling? 

It is stated that the hypoplastic kidney is usually not more than 
one-sixth to one-third the size of the opposite kidney, which is us- 
ually hypertrophic. Two types have been described. 


1. A kidney in which the parenchymal architecture is normal, 
with a normal functioning pelvis and ureter, but greatly undersized ; 
the pelvis somewhat pear-shaped anatomically, and the calices more 


or less disoriented, but able to function physiologically. 


2. An infantile kidney in which the medullary portion and the 


pyramids are absent, hence only cortical substance is present, and 
the pelvis may be of hydronephrotic type. In some cases, micro- 
scopic study reveals only rudimentary glomeruli and tubules; in 
others, the tissue resembles normal kidney parenchyma, but is 
present in minimal amounts. 

Cummings and Schroeder state that the terms “renal atrophy” 
and “renal hypoplasia” should be quite sharply demarcated. Atrophy 
merely means a reduction in the size of an organ, and does not itself 
suggest any etiologic factor. Thus, atrophy may be a proliferative 
atrophy or a replacement atrophy. Hypoplasia is an incomplete de- 
velopment of the kidney due either to a lessened number of unit 
structures or a decrease in the size of the individual cellular ele- 
ments. It is always congenital, since an acquired decrease in number 
of unit structures would indicate a condition of patho!ogic signifi- 
cance, whereas hypoplasia is not necessarily indicative of disease. 

It must also be kept in mind that, many times, secondary atrophy 
(due especially to obstruction or infection) is superimposed upon 
hypoplasia, the latter being purely congenital. 

Herbst and Apfelbach separated their cases into two simple 
groups: first, that comprising all kidneys altered from a normal 
status by hypoplasia or “aplasia” of the metanephric mass; second- 
ly, all kidneys altered by acquired disease such as inflammation, 
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persistent circulatory disturbance, trauma, and obstruction with 
hydronephronsis. They pointed out, however, that it is difficult to 
separate the atrophic from the hypoplastic kidney in the light of 
current nomenclature. The atrophic element in the combined pic- 
ture may be, in fact, due to a congenital malformation entirely, such 
as a blind ureteral bud. 


Cabot presents the following two tables to facilitate the differ- 
entiation between true renal hypoplasia and renal aplasia. 
RENAL HYPOPLASIA 
Kidney small or infantile in type, other kidney hypertrophic. 
Normal renal parenchyma. 
a. With medullary and cortical substance. 
b. With absence of pyramidal substance. 


Microscopic section reveals normal or rudimentary glomeruli and 
tubules. 


Rudimentary or hydronephrotic pelvis. 

Calices bizarre in position and size, sometimes absent. 
Patent ureter. 

Normal urine secretion. 

Diminished or normal renal function. 

Good urea excretion and phenosulphonephthalein elimination. 


Pyelography and roentgenology reveal hypoplastic kidney or 
diminutive organ. 


RENAL APLASIA 
No true kidney present. 
No evidence of renal pelvis. 
Absence of true renal pedicle. 
Renal artery small or absent. 
. Ureter incompletely developed and not patent. 
No excretion of urine. 


No renal function. 
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Bladder with two normal ureteral orifices or one ectopic ureter. 


Histologic section of the supposed renal mass reveals glomeruli 
and tubules, showing arrest of development of renal organ. 


10. Cystoscopy, catheterization of ureters and descending or ascending 
pyelography, serve for diagnosis of the condition. 

Degrees of renal hypoplasia are many, from the moderately in- 
fantile organ down to a minute functionless mass of aplastic kid- 
ney tissue, barely recognizable in the pyelogram or upon micro- 
scopic examination, a condition more properly termed renal aplasia. 


CASE REPORT 


Mrs. C. R., aged fifty-nine, was admitted to the hospital November 
22, 1936, complaining of dull pain in the right loin for three years’ 
duration; pain down the outer side of the right thigh of five weeks’ 
duration, and nocturia (nine) for the past five or six weeks. 

Two weeks prior to admission the dull pain in the right loin radiated 
forward and downward to the right lower quadrant and was associated 
with some degree of frequency and dysuria, some fever, but no chills. 
At that time the patient was confined to bed and since has had the dull 
pain in the right loin, aggravated by fatigue, relieved by rest, and with 
occasional radiation to the right lower quadrant. Urinary frequency 
by day was 3 to 5 plus; at night, 1 plus. She gave a history of occa- 
sional incontinence on exertion, coughing or sneezing. There was no 
history of chills; fever as mentioned above. There was no history of 
hematuria, passage of sand, gravel or calculi. 

Previous personal and family history was irrevelant. Functional 
inquiry revealed symptoms of a mild hypertension. 

Physical examination resulted in the following positive findings : 

1. Slight enlargement of the thyroid gland with fine tremor of 
outstretched fingers. 

2. Moderate enlargement of the heart to the left; a soft sys- 
tolic blowing murmur was heard over the whole precardium, but was 
best heard at the apex. There was moderate sclerosis of the radial 
arteries. Blood pressure was 176/94. 

3. There was some slight tenderness in the right costo-lumbar 
angle. The urine was hazy, straw colored; 1.018 in specific gravity; 
albumin a heavy trace; sugar none. Microscopically there were present 
scattered epithelial cells, occas‘onal white blood cells, but no red cells. 

One cubic centimeter of phenosulphonephthalein intramuscularly 
gave: first hour 50 per cent; second hour 15 per cent; total 65 per 
cent. 

Blood examination gave: non-protein nitrogen normal; red blood 
cell count 4,800,000 ; white blood cell count 6,000; hemoglobin estimat- 
ive 90 per cent. 
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Cystoscopic examination was made November 23, 1936. The cysto- 
scope was readily introduced and examination revealed the bladder 
mucosa to be the seat of an old chronic inflammatory condition (cyst- 
itis cystica). The right ureter was catheterized for about one-third 
of the distance ; the left to the renal pelvis. 


Specimens Right Left 
Macroscopic blood tinged clear 
Volume 2 te. 4 cc. 


Urea very faint trace (if any) .003 
Microscopic scattered red blood cells rare white blood cell 


Roentgenogram with catheters in position showed the right catheter 
about one-third of the way up the ureter, with a small indefinite shadow 
just above it. No other shadows were seen. The left catheter went 
up to the normal pelvis. A large kidney shadow could be seen on the 
left side. 

An intravenous uroselectan series was made. There was prompt excre- 
tion on the left side ; no secretion on the right side. The right showed a rel- 
atively normal looking small questionable kidney shadow, with just a 
suggestion of a ureter. The left showed a good large kidney shadow 
with a normal renal pelvis. In the lower portion of the right ureter 
there was just a suggestion of a shadow as seen on previous exam- 
ination. 

Three days following, cystoscopic examination was again made. A 
No. 8 French, olive-tipped catheter was introduced into the right 
ureter, obstruction being encountered in the lower third as on previous 
examination, but with some difficulty the obstruction was overcome 
and a small specimen obtained. The patient experienced so much pain 
that a pyelogram was not obtainable. 


Specimen Right (flushed) 
Macroscopic clear 
Volume 135 ex. 


Urea absent 
Microscopic scattered red blood cells 


Roentgenogram w th catheter (right) in position, did not show any 
shadow. 

The patient ran a chill (104°) following the second cystoscopic ex- 
amination. This subsided within two days and she was discharged 
somewhat improved, to return in two weeks if she did not pass the cal- 
culus. 

The patient was re-admitted to the hospital January 11, 1937, with 
complaints similar to those on her previous admission. No calculus 
had been passed in the meantime. 

The urine was hazy, amber colored ; acid in reaction,’1.012 in specific 
gravity; albumin a faint trace; sugar none. Microscopically there 
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were present a few epithelial cells, scattered white blood cells and a 
rare red blood cell. 

One cubic centemeter of phenosulphonephthalein intramuscularly 
gave: first hour, 40 per cent; second hour, 20 per cent; total, 60 per 
cent, 

Blood examination gave: red blood cell count 4,780,000 ; white blood 
cell count 6,200; hemoglobin 80 per cent. Blood grouping: Group II 
(Moss classification ). 

At cystoscopic examination the cystoscope was easily introduced. 
The right ureteral orifice still had a suggestion of a non-functioning 
orifice. A ureteral catheter was introduced and encountered obstruc- 
tion in the same position as on previous admission, namely at the 
junction of the lower and middle third. 

Roentgenogram, with the catheter in position, showed the catheter 
in the lower third of the ureter, but no evidence of calculus was seen. 

In view of the fact that the patient had continuous pain in what 
appeared clinically to be a non-functioning kidney for some time, 
operation (right nephrectomy ) was decided upon. 

At operation, a curved right loin incision was made. Much perirenal 
fat was encountered. The kidney was situated high up under the ribs 
with a pulsating artery and several small veins in the pedicle. At the 
upper and lower poles were two fairly large cysts. The ureter was 
small, irregular and apparently non-functioning. The ureter was freed 
to the brim of the bony pelvis, ligated and severed with cautery be- 
tween ligatures. The pedicle was clamped, then cut and ligated, and 
specimen removed for examination. The wound closed in the usual 
manner. 

The patient made an uneventful recovery and was discharged with 
absence of symptoms, a phenolsulphonephthalein excretion of 60 per 
cent and normal urinary findings. On April 20, 1939, the patient re- 
ported feeling well with no recurrence of symptoms. 

Pathologic Report: The kidney was small, measuring 26 cm. from 
pole to pole, and 12 cm. across. The surface was smooth and the cap- 
sule stripped with ease. The upper pole was a round cyst measuring 
4 cm. in diameter and containing a clear whitish fluid. There was a 
similar cyst situated on the lower and lateral border of the kidney. It 
measured 2.5 cm. and contained a similar fluid (Fig. 2). On section, 
the parenchymal architecture appeared normal but greatly undersized. 
The calices were more or less disoriented (Fig. 3). 

The pelvis measured 3 cm. across. It was smaller than normal and 
somewhat pear-shaped. Palpation of the pelvis gave a tactile sensa- 
tion of calculi being present. On section the pelvic fat was shown to 
be greatly increased. Studding the internal surface of the pelvis 
were many papillary bodies varying in size from a pin-head to that 
of a small pea. The ureter was firm and on palpation revealed the 
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same tactile sensation as did the pelvis—namely, the sensation of cal- 
culi being present. Under slight pressure, a small probe could be 
passed up the ureter. On section, the ureteral mucosa revealed sim- 
ilar cystic bodies to be present. The ureter was definitely thickened. 

Microscopic Examination: The renal capsule was not appreciably 
thickened ; the cortical substance was present but in minimal amount. 
Glomeruli were present but few in number, some showing definite 


Fig. 2. Right: kidney and_ ureter. Fig. 3. Half section of kidney and 
The kidney is hypoplastic and pre- ureter showing interior of the cortical 
sents two fairly large cortical cysts. cysts, the parenchymal architecture 

markedly undersized and the calices 
disoriented. Pelvis is pear shaped. 
The pelvis and ureter show the extent 
of cyst formation. 


fibrotic changes, others hyaline changes (Fig. 4). The subcapsular 
space on several of the glomeruli was considerably increased, and Bow- 
man’s capsule was thickened (Fig. 5). The two large cortical cysts 
previously described showed no other feature than those of a fibrous 
tissue cyst wall with round-cell infiltration (Fig. 6). Medullary sub- 
stance was present but also in a decreased amount. Cystic degener- 
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ation and round-cell infiltration were marked, the latter especially so 
throughout the section (Figs. 7 and 8). A moderate degree of inter- 
stitial fibrosis was present throughout. 

There was atrophy of some groups of convoluted tubules, dilatation 
of others (Fig. 9). Some of the collecting tubules contained polymor- 
phonuclear leukocytes. A moderate degree of hydronephrosis was in- 
dicated by the dilatation of the collecting tubules, and accumulation 
therein of albuminous fluid. The large arteries showed definite fibrotic 
changes (Fig. 10). 

Sections from the cystic portion of the renal pelvis and ureter pre- 
sented a similar picture (Fig. 15). The projecting cysts were lined 
with a type of low cuboidal epithelium in two or three layers along 
the base, but only a thinned out single layer at the greater part of 
its inside circumference (Fig. 13). The contents of the cysts were 
more or less homogeneous eosin-staining material showing a partial 
retraction from the cyst walls (Fig. 14). In the homogeneous. eosin- 
staining material were numerous round or elliptical bodies with dark 
pyknotic inclusions suggesting nuclear fragments. Many degenerated 
epithelial cells and desquamated normal looking cells of the lining ap- 
peared along the periphery. A thin connective tissue envelope, with no 
definite epithelial elements, surrounded the cysts. 

Areas of chronic inflammation were evidenced by the presence of 
marked round-cell infiltration (Figs. 11 and 12). Imbedded in this 
inflammatory tissue were numerous “nests” of epithelial cells, some 
directly below the mucosal surface, others connected to it by a strand 
of epithelial cells. Most of the “nests” lay isolated in the tunica pro- 
pria. The “nests” varied in number. 

There was atrophy of the circular and longitudinal muscles fibers, 
the muscle fasciculi being invaded by connective tissue. 

The cell “nests” had no true basement membrane nor any of the 
characteristics of true glandular structure. 

Pathologic Summary: Congenital renal hypoplasia (right) with 
pyelitis cystica and ureteritis cystica; proliferative fibrosis; chronic 
pyelonephritis with interstitial and glandular degeneration. 


SUMMARY 


1. Two separate clinical entities occur in one and the same or- 
gan namely: 


(a) A cystic inflammation of the pelvis and ureter. 
(b) An embryonic defect or lack of development during intra- 


uterine life. 


2. The epithelial buds and cell “nests” of von Brunn are in- 


flammatory in nature, as evidenced by the round-cell infiltration 
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being a constant feature in those cases reported in the literature, and 
in the case presented. 


3. Cysts of the urinary tract are formed from the epithelial 
“nests” of von Brunn. 

4. Cystic disease of the urinary tract is primarily a disease of old 
age, occurring in persons of either sex in whom a history of urinary 
tract disturbance or definite inflammation can be elicited. The con- 
dition is reported to have occurred in several cases of double ureter, 
and from our case it might be added that the condition may occur 
in conjunction with congenital renal hypoplasia. 

5. We admit that the proliferative renal fibrosis, chronic 
pyelonephritis with interstitial and glandular degeneration encoun- 
tered in our case may well be termed “renal atrophy.” However, 
our assumption is that these changes represent a secondary atrophy 
superimposed upon hypoplasia, the latter being purely congenital. 
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PRIMARY POSTERIOR URETHRAL CALCULI 


HARRY CULVER, M.D. 
Chicago, IIlinois 


Much experimental and clinical evidence has been presented dur- 
ing the last few years presumed to augment our understanding of 
the etiology of urinary calculi. 


The selective localization of streptococci from distant foci; the 
local infection by specific bacteria, proteus ammoniz; the vitamin 
deficiency disease and more recently hyperparathyroidism have in 
turn directed our attention to this important phase of calculus dis- 
ease. While each of these factors has a bearing on a varying num- 
ber of patients with calculus disease, the sum total, according to the 
best general opinion, would be but a small percentage of all. To be 
sure, presentation of new ideas on an old subject does a valuable 
service by stimulating thought and directing attention to the prob- 
lem, but unless these ideas are conservatively presented or conserv- 
atively assayed by the listener or reader they may lead to harmful 
delay in proper management. 

After all the modern factors concerned in the cause of urinary 
calculi have been duly considered, the overwhelming numbers of 
patients not fitting into these groups forces us to resort to the time- 
worn classification of etiologic factors which has stood up under 
the stress of time and usage, but leaves much to be desired because 
of the fact that one major portion is still an essentially unsolved 
problem. Three basic factors are involved in the formation of uri- 
nary calcult according to this view: (a) disturbance in the hydrau- 
lics and physics of the act of urination through natural variations 
in caliber, pathologic changes, anatomic or operative deformities 
which favor urinary arrest, retention, infection, decomposition and 
precipitation; (b) the presence of foreign bodies any place along 
the urinary tract which become nuclei for urolithic formation; and 
(c) metabolic disturbances of urinary excretion by which the chem- 
ical reaction and specific gravity (with or without local infection) 
is so changed that precipitation of salts occurs that are normally 
held in solution. All will agree that the feature referring to meta- 
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bolic disturbances needs attention before much can be said about 
the cause of a very important percentage of urinary calculi. 

For purposes of.explanation of this subject, “Primary Posterior 
Urethral Calculi,” it is understood to mean stones formed within 
the posterior urethra. This opens a controversy as to nomenclature 
and origin which is not pertinent to this discussion. Suffice it to 
state that Legueu,* among others, believes that every urethral cal- 
culus originates either in the kidney or bladder and becomes urethral 
secondarily; while Grafe? considers all urethral calculi remaining 
within the urethral lumen for any considerable length of time, 
formed there primarily. Stevens,* however, admits that primary 
urethral calculi are less commonly observed than the secondary type 
and that primary forms depend upon certain abnormal local con- 
ditions such as strictures, congenital or acquired dilatations, diver- 
ticuli and prostatic hypertrophy. Trauma also offers a favorable 
focus for the formation of concretions. 

The older literature abounds with reports of urethral calculi, the 
majority of which deal with those of the anterior segments. Eng- 
lisch,* reviewing 405 cases of impacted urethral calculi, without re- 
gard to primary or secondary types, found 58 per cent of the ante- 
rior urethral and 42 per cent of the posterior segment. 

Approximately one-third of all recorded cases of posterior ure- 
thral calculi have multiple stones, varying in number, size and con- 
tour according to their chemical content and the space within which 
they are confined. The largest posterior urethral calculus of record 
weighed 162 grams. It was single and found in a pouch from the 
prostatic urethra. 

In perusing large series of recorded reports of urethral calculi 
of all locations one is struck by the incompleteness of the associated 
pathologic changes when dealing with posterior urethral calculi. 
The size, number, conformation and chemistry are generously dis- 
cussed, but unless associated with a so-called diverticulum, often 
little or nothing is said concerning the local anatomy which is pri- 
marily responsible. 

Granted that some of these posterior urethral calculi are pri- 
mary there must be some local lesion which makes for obstruction 
to make this possible. 


Of the seven patients in this series ranging in age from sixteen 
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to sixty-five years all had very definite prostatic bars with long- 
standing histories of urinary disorders caused in the beginning by 
bars of either the congenital or acquired types. Anyone familiar 
with the topography of the posterior urethra in the presence of a 
bar can readily visualize the possibility of retained urine between 
the bar and the external urethral sphincter. With constitutional 
factors necessary to stone formation also present, the picture seems 
complete for the beginning and progress of these calculi. 


Case 1.—1. P., aged sixteen, had had urinary tract symptoms since 
birth: enuresis, marked frequency of urination. Recently blood and 


Fig. 1. Case 1. A—Anterior-posterior radiograph. B—Semi-lateral radio- 
graph. C—Photograph of the urethro-vesical stone which weighs 68 grams and 
is pure calcium carbonate. Superior part is urethral. 


pus cells in the urine were associated with painful urination and ter- 
minal pain in the deep urethral and bladder regions. He had never at- 
tended school because of his symptoms. 

He was a poorly nourished boy with no apparent deformities and 
no abnormal clinical findings outside the urinary tract. He had had 
no other sicknesses other than measles and whooping cough in his 
infancy. ; 

Rectal examination revealed a rounded, stony hard fixed mass 
along the entire prostatic urethra, without crepitation but with obliter- 
ation of the prostatic groove. It was impossible to pass any urethral 
instrument into the bladder. A definite metallic click was felt with a 
metal sound. 


A roentgenogram in the anterior-posterior and semi-lateral positions 
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revealed a large dumb-bell shaped stone, one portion in the prostatic 
urethra connected with the other portion within and directed toward 
the vault of the bladder. The upper urinary tract revealed no abnormal 
shadows. 

He excreted but a trace of phenolsulphon-phthalein in two hours and 
his blood contained 21.5 mg. of urea nitrogen per 100 c.c. Urine cul- 
tures gave a Gram-negative bacillus and a Gram-positive streptococcus. 
There were no acid-fast organisms found. 

The stone was removed through a cystotomy. With a finger in 
the rectum the prostatic urethral segment could not be forced into the 
bladder until the vesical neck had been incised. The bladder wall was 
one inch thick and coarsely trabeculated. His bladder closed rapidly 
with an indwelling catheter. The stone weighed 68 grams and was 
chemically calcium carbonate. 

He was re-admitted in two months with symptoms similar to those 
on first admission with a markedly infected urine and a residual be- 


Fig. 2. Case 2. A—Prostatic urethra filled with stone fol- 
lowing perineal prostatectomy. B—Photograph of stone re- 


moved. Two stones glued together and treated with preserva- 
tive. 


tween 3 and 4 ounces. Cystoscopy revealed an obstructing bar which 
was removed transurethrally, after which his infection readily subsided 
and he became symptom-free for the first time. 


Case 2.—H. Y., aged fifty-one, entered a medical ward where a diag- 
nosis of bronchiectasis was made. He had had partial incontinence of 
urine for two and one-half years. Urologic examination revealed a 
large bladder stone and many prostatic stones. The bladder stone was 
removed suprapubically and the prostate was later removed perineally. 

He was re-admitted two years later with a diagnosis of carcinoma of 
the prostate, suffering marked frequency and burning on urination; 
suprapubic and perineal pain. 

Rectal examination revealed a stony hard mass extending the full 
length of the prostatic urethra, careful palpation elicited crepitus which 
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together with an impermeable urethra to instrumentation and a metal- 
lic click with a metal sound suggested the diagnosis of urethral calculi. 

A roentgenogram verified this diagnosis. The stones were removed 
suprapubically after first incising the vesical neck and forcing the 
stones into the bladder with a finger in the rectum. A well advanced 
sclerosis of the vesical neck was cared for by transvesical resection. 


Result was satisfactory. Blood studies on the patient for hyperpara- 
thyroidism were negative. 


Case 3.—F.L., aged forty-seven, consulted an internist because of 
gastric distress and difficult urination. He urinated with great diff- 
culty under all circumstances but got the best results in the knee- 
chest position. 

He had had repeated specific urethral infections in his earlier years 
and for the last five years has had a gradually increasing urinary 


difficulty. His gastro-intestinal studies revealed no pathologic find- 
ings. 


Fig. 3. Case 3. A—Anterior posterior radiograph showing stone in the pros- 
tatic urethra. B—Anterior posterior urethrocystogram showing evidence of 
chronic bladder neck obstruction. C—Photograph of stone removed. This was 
a smooth, polished stone, but chemically was calcium carbonate and phosphate. 


Rectal examination presented a small, firm prostate, with a small, 
hard, movable mass in the median groove. A roentgenogram showed 
a hazel nut size calcified area in the region of the prostatic urethra. 
Instrumentation was impossible. Urethro-cystograms showed the 
calcified mass confined to an area between the bladder neck and the 
external sphincter, together with evidence of long standing obstruc- 
tion to the bladder. After cystotomy a marked contracture of the 


vesical neck was resected from above and the stone extracted from the 
prostatic urethra. 
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The stone was smooth, polished and chemically was calcium phos- 
phate and carbonate. His urinary and gastric symptoms were com- 
pletely relieved. 


Case 4.—A.S., aged sixty-five, had been suffering from inflammatory 
urethral stricture of the bulbous urethra for twenty years. He had 
had several attacks of acute urinary retention. He had an external 
urethrotomy fifteen years ago, since which he had had a total perineal 
urinary fistula. 


€é 
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Fig. 4 (left). Case 4. Photograph of multiple stones, weight 84 grams, re- 
moved from the prostatic urethra. 


Fig. 5 (center). Case 5. Photograph of urethro-vesical stone removed supra- 
pubically. ; 


Fig. 6 (right). Case 6. Photograph of urethro-vesical stone removed supra- 
pubically. 


He entered the hospital on this occasion with chills and fever, 
marked urinary difficulty and a total perineal urinary fistula. Blood 
urea nitrogen was 23 mg. per 100 c.c. of blood. 

Rectal examination revealed a large collection of crepitating struc- 
tures in the region of the prostate. Impassable anterior urethral stric- 
ture was encountered. 

At operation the fistula was dissected through external urethrotomy 
without a guide, followed by dilatation of the external sphincter to 
permit extraction of multiple calculi from the prostatic urethra. They 
were chemically calcium phosphate and carbonate. A tight contrac- 
ture of the vesical neck was treated by transurethral resection in two 
months. He made a satisfactory recovery and was referred to the 
outpatient department for management of residual urinary tract in- 
fection and follow-up treatment of the urethra. 
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Case 5.—J. I., aged forty-five, gave a history of long-standing fre- 
quency, urgency and painful urination. Rectal examination revealed 
a slender, firm, fixed mass obliterating the median prostatic groove. 
Instrumentation could not be done, but a metallic click in the posterior 
urethra with a metal sound, together with a roentgenogram, confirmed 
the diagnosis of urethral calculus. Incidentally there was a large ball- 
like bladder stone firmly attached to the urethral calculus. 

Operation consisted of suprapubic cystotomy. Stone was removed 
and transvesical resection of contracture of the vesical neck was made. 


Calculus was composed of calcium carbonate. The clinical result was 
excellent. 


Case 6.—F.S., aged thirty, had had urinary symptoms for eight 
years; difficult and painful urination increasing was now associated 
with terminal hematuria. He had a diagnosis of bladder stone by 
roentgenogram six months ago, elsewhere, and was treated by an 
acid ash diet and vitamin A. 

Rectal examination revealed a hard, fixed mass extending the entire 
length of the prostatic urethra. Instrumentation could not be done. 
A metal sound produced a metallic click in the posterior urethra. 

The operation performed was suprapubic cystotomy. With the left 
index finger in the rectum the prostatic urethral stone was forced into 
the bladder and removed. A tight contracture of the vesical neck was 
cared for by a transvesical punch operation. Calculus, chemically 
calcium carbonate, calcium phosphate and magnesium phosphate. The 
clinical result was excellent. There was a postoperative complication 
in the form of epididymitis. 


Case 7.—The patient, aged forty-two, was admitted in acute urinary 
retention in extremis. It was learned that he had had urinary diffi- 
culties for many years without a diagnosis, but had had intermittent 
periods of medical treatment. 

Rectal examination revealed nodular, hard crepitating masses. 

At operation a suprapubic trocar puncture was done after it was 
discovered that the prostatic urethra was impassable. Death occurred 
the same day. ; 

Postmortem examination revealed multiple prostatic urethral calculi, 


a fibrous bar of the vesical neck, a thickened, trabeculated - bladder 
and marked bilateral hydro-ureteronephrosis. 


There is some confusion in recent literature on facts pertinent 
to this subject. Under the headings of prostatic calculi there are 
clinical citations and photographs of material which forces the 
conclusion that prostatic urethral calculi are being recorded under 
a wrong heading which hides these reports from future reference. 
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Referring only to primary posterior urethral calculi most patients 
give a more or less definite history of chronic and relapsing urinary 
disorder, punctuated with attacks of hematuria and posterior 
urethral spasm, but with a progressive urinary difficulty and fre- 
quency up to complete urinary retention. The early symptoms 
are due to the local lesion responsible for the beginning of the 
stone formation which changes the clinical picture according to 
size, number and motility of calculi formed. 


Fig. 7. Case 7. Photograph of postmortem 
specimen showing vesical neck obstruction, 
prostatic urethral calculi and evidence of 
long-standing bladder obstruction. 


The diagnosis is usually definite and complete when the long- 
standing history is considered and when posterior urethral obstruc- 
tion is encountered with a metal instrument. In most patients the 
instrument cannot be passed into the bladder, but the diagnostic 
metallic. click is sufficient. Rectal examination likewise reveals 
findings absolutely diagnostic. The rounded hard midline projec- 
tion, sometimes fixed, sometimes movable, with crepitus, when mul- 
tiple stones are present, should not be difficult of the right interpre- 
tation, although one of the patients was admitted with a diagnosis 
of carcinoma of the prostate. With a rectal examination and metal 
urethral instrumentation at the same time by the same examiner 
there should be no remaining doubt. 
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X-ray examination confirms the diagnosis in adults, but may be 
of no value in children where uric acid or urates may be the only 
constituent. Roentgenograms should be made in both the an- 
terior posterior and semi-lateral positions to determine size, extent 
and number of calculi. Urethrograms further add to the diagnosis 
by visualizing complications such as diverticuli of the urethra or 
bladder. 

In my experience upper urinary tract stone has not been present. 

Urinary findings obviously depend upon the presence or absence 
of infection but all contain microscopic erythrocytes. 

The treatment is surgical regardless of the fact that one of the 
patients had been on an acid ash diet and cod-liver oil for six 
months with the understanding that his large urethral stone would 
be dissolved. He had been diagnosed as having bladder stone on 
the basis of a roentgen examination. His doctor, being an ardent 
reader, accordingly started the latest treatment and insisted upon 
its continuance, disregarding the fact that his patient’s symptoms 
were progressively worse. 

Calculi in this location and when small enough could possibly 
be removed with forceps and this is frequently done with secondary 
stones with recent acute symptoms, but those of the primary type 
with long-standing symptoms should not be attempted by this 
method. To be sure, not many stones of this type would offer a 
temptation, because of their size and associated lesions. In some 
patients the stone might be forced back in the bladder and then 
dealt with by a transurethral method at the same or later date 
dealing with the vesical neck obstruction by the same route. I 
have not yet used this method nor do I believe it would often be 
possible. 

The perineal approach, using Young’s prostatectomy exposure, 
has been used, but has the disadvantage of technical difficulty of 
revising the vesical neck, which is an important feature of a com- 
plete operation; it likewise requires, a patent prostatic urethra for 
traction, which is not frequently present. 

The suprapubic approach is ideal for all cases in my experience 
as it allows for bimanual extrusion of the stone into the bladder, 
by placing a finger into the rectum. Even with this help from be- 
low one is occasionally forced to cut the vesical neck to accomplish 
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his purpose. After the stone is removed it is a simple procedure, 
under vision, to remove the obstructing tissue of the vesical neck 
either with an electric loop or suprapubic cold punch. 

After the removal of large stones one is struck by marked pouch- 
like dilatation of the prostatic urethra. It has occurred to me 
that perhaps this explains some of the many older reports of stone 
in diverticuli of the prostatic urethra. 

Postoperative management obviously consists of posterior 
urethral dilatations and careful attention to urinary and genital 
tract infection. Attention to distinct foci of infection as well as 
to dietary and medicinal management for the purpose of preventing 


recurrences has its place here as in the management of patients 
with any other urinary calculus. 
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TUMORS OF THE TESTICLE 


REPORT OF SOME UNUSUAL CASES 
MILEY B. WESSON, M.D. 
San Francisco, Califorma 


A few months ago our genial secretary, Charles C. Higgins, pub- 
lished a comprehensive article on “Malignant Tumors of the Testi- 
cle.” I want to supplement his paper with a report of seven interest- 
ing testicular tumors—four seminomas, two malignant teratomas 
and a cyst of the testicle simulating a teratoma. In one of the cases 
reported, the period of time from the detection of a definite tumor 
mass until death of the patient from metastases was only seventy- 
five days; the shortest course of a malignant carcinoma of the testes 
previously reported being eighteen weeks. 


Tumors of the testicle are primarily of interest from three stand- 


points: (1) rarity, (2) trauma as a causative agent, and (3) treat- 
ment. 


RARITY 


They are comparatively rare. However, I often wonder if they 
are not much more common than statistics would indicate, for I 
have never talked to a general practitioner who had not seen one or 
more solid tumors of the testicle, and the American Medical Asso- 
ciation directory lists 189,000 physicians. 

It occurred to me that only those tumors have been reported that 
have caused real trouble and whose hosts have sought help from 
urologists or. have applied for hospitalization, and in that way they 
have gotten in the record. Whereas, many men with nonmetasta- 
sizing tumors live out their life span and die from intercurrent in- 
fections oblivious of the fact that they were harboring an “inactive” 
cancer. Such instances are reputed to be very common among back- 
ward people. Hence, I communicated with Dr. George Y. Char, 
Peiping Union Medical College, and he writes that in eighteen years 
he has seen only thirty-four cases. The tumors were said to be 


present from six months to fifty years. Nineteen were of over two 
years’ duration. 
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TRAUMA AS A CAUSATIVE AGENT 


Trauma is usually considered by essayists as a probable predis- 
posing factor in the causation of tumor, whereas in reality it is of 
no significance. It has been accepted through politeness. Now that 
trauma has become a medico-legal-financial term, it is time to be 
less courteous and more scientific. At best, trauma is an eagerly re- 
membered coincidence. A history of trauma should always be ig- 
nored unless the blow has been adequate to produce some structural 
alteration which is visible to the naked eye, such as ecchymosis. 

It has been only a few years since the germ theory was primarily 
a hypothesis and the layman, as well as the average physician, was 
a firm believer in trauma or miasma as the cause of practically all 
diseases. Anterior poliomyelitis, according to Jacobi in “Pepper’s 
System of Medicine,” was caused by the mother wrenching the 
child’s arm as she swung it through the air from the sidewalk to 
the street. Every victim of appendicitis remembered the details of 
eating the grapes or strawberries, the seed of which lodged in the 
offending organ and started the trouble. Giant-cell tumor of the 
bone was thought to result always from injury, but now we know 
that it is related to a functional disturbance of the parathyroid 
gland and is cured by extirpation of the tumors of the parathyroid 
glands; it is no longer necessary to fall back on trauma as the cause. 

Dr. James Ewing, after a very comprehensive investigation of 
the literature and a careful study of many cases of tumors of the 
testicle, alleged to be traumatic in origin, concluded that the present 
data confirm the view, long since adopted by pathologists, that a 
single trauma of normal tissues is incapable of producing a malig- 
nant tumor. The growth was present and the trauma was merely 
an eagerly remembered coincidence. One of Archie L. Dean’s pa- 
tients had his testicles so severely injured by a fall from a horse 
immediate castration was done. The pathologist found a small ma- 
lignant teratoma. If the man had recovered without operation and 
the tumor found later, its occurrence would have been logically at- 
tributed to the violent trauma. There is no man living who has not 
had his scrotum traumatized at times in some degree, either by a 
direct blow, a pinch from a fold of his underclothing, or even by 
the gyrations of an overly active partner in a modern dance. How- 
ever, “The normal testicle, with remarkable facility, escapes injury 
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from all except rapidly moving hard objects. When really trau- 
matized, it always gives a peculiar testicular pain which readily 
progresses into shock, and the patient does not recover immediately. 
When the organs harbor a tumor, it is very easily injured and the 
pain results from minor blows and simple pressure. Consequently, 
many patients date the beginning from, and assign the origin to, 
trauma.” Dr. Ewing says that no evidence has ever been adduced 
to show that a tissue rest has been incited to growth by a local in- 
jury. Furthermore, that traumatization of a tumor results in re- 
tardation of tumor growth rather than acceleration. However, it is 
not surprising, in this day of streamline, free medical care with 
cash benefits and payment of the surgeon’s bills underwritten by 
some form of insurance, that the complainant usually attributes his 
trouble to trauma, and polite physicians accept the story in as many 
as 70 per cent of the cases. If the facts of each case had been com- 
petently gathered and evaluated probably none of these reports 
would have appeared in the literature. Every student of psychology 
knows that the human mind is strongly influenced by preconceived 
notions and self-interest. The wish is father to the thought and by 
repeatedly asserting things of which the mind is at first uncertain, 
it is possible to convince the mind of the reality of incidents that 
have not occurred. Consequently, ‘““When the patient’s doctor, on 
whom the patient’s life may depend, begins an inquiry with a dis- 
play of interest in establishing a history of trauma, the patient in- 
variably responds with a vivid imagination and the doctor himself 
becomes a victim of his own efforts.” In the seven cases I am re- 
porting, trauma was alleged to be the direct cause in all and yet 
carefully taken histories convinced me that it played no part in any. 


TREATMENT 


I have always questioned the rationality of the radical operation 
of Chevassu, since the lymphatics of the two sides anastomose at 
the level of the iliac bifurcation and again at the renal pedicles. Al- 
though the procedure is anatomically simple, it is not necessarily 
free from complication. I saw a master technician tear out an aber- 
rant arteriole from the aorta. The possibility of fatal shock was 
impressed upon me in 1922 by Dr. Herbert C. Moffitt, Professor of 
Medicine, University of California, who stated that he questioned 
the advisability of the operation in view of the fact that one of his 
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otherwise healthy young patients had recently died on the operating 
table. Furthermore, the removal of the glands from only one side 
has always been an anatomic enigma to me, for, as W. C. Quinby 
recently stated, “Further knowledge of the lymphatic drainage area 
has shown this procedure to be hardly feasible.” Such an operation 
in Case 6 would have been valueless, the testicular tumor being on 
the right, while all the only metastases were on the left side. Pro- 
fessor Chevassu wrote me last month that he had given up his radi- 
cal operation in favor of castration with pre-operative and post- 
operative radiation. For about fifteen years I have depended upon 
conservative surgery and deep x-ray therapy and my first two pa- 
tients are still alive and in perfect health, one being a Colonel in the 
U. S. Army and the other retired to the Naval Reserve Corps. 


Case 1 (No. 307).—Seminoma, treated by orchidectomy and deep 
x-ray therapy, a fifteen-year cure. 


T. K. C., aged fifty-four, married, army officer, was first seen May 
1, 1924, complaining of a right epididymitis. There was a history of 
gonorrhea in 1910, followed by intermittent treatment for his prosta- 
titis and seminal vesiculitis. In 1921, he had a left epididymitis, and on 
January 8, 1923, while dancing the Charleston with an agile partner, his 
right testicle was struck and he developed a “traumatic epididymitis.” 
This was further aggravated in equitation by riding a Texas saddle. 
Patient questioning developed the fact that it was the general impres- 
sion in the Army that a swollen testicle was due to only two causes, 
trauma and gonorrhea, and the latter was not in line of duty. On ex- 
amination, I found an infected prostate, an indurated, enlarged left 
epididymis and a large, oval, right testicle. An orchidectomy was done 
and the pathologist (E. V. Knapp) reported as follows: 


“Tumor 13 :6:6 cm. consistency of brain and of slightly nodular 
appearance, many dilated veins on surface visible through albuginea, 
which is under considerable tension. The outer surface appears lobu- 
lated, of uniformly reddish coloration with beginning softening of cen- 
tral parts and remnants of testicular tissue in the periphery. Sections 
show large sheets of undifferentiated polyhedral cells with very large 
vesicular nuclei. Mitoses were fairly numerous. Only in limited areas 
is a fibrous stroma in evidence, giving here an alveolar appearance to 
the growth. Embryonal carcinoma of testicle (seminoma of 
Chevassu ).” 

Deep x-ray therapy was begun on October 2, six treatments being 
given 40 cm. round port 200 D V filtered .5 m. Cu, 1 m. Al, 80 F.S.D. 
240 M.A.M. A second course was given on March 9, 1925. 


The treatment caused him considerable discomfort. He not only lost 
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control of both vesical and rectal sphincters, but all of the hair of the 
genital and perineal regions dropped out. Since that time, he has re- 


mained in perfect health and says he is doing full duty as a Colonel in 
the U. S. Army. 


Comment.—An orchidectomy for seminoma was done ten months 
after the tumor was first noticed. Two adequate courses of deep 


therapy were given and the patient is alive and well at the end of 
fifteen years. 


Case 2 (No. 588).—Seminoma, treated by orchidectomy and deep 
x-ray therapy, a fourteen-year cure. 


F. N., aged forty-seven, married, a mail orderly on the SS “Penn- 
sylvania,” stated that in September, 1924, he pulled out a steel desk 
drawer just as the ship rolled in a heavy sea and struck his right testi- 
cle. Shortly thereafter, the organ was noticed to be very much en- 
larged. Later, he remembered that he had been examined several times 
during the preceding fifteen months by doctors both on shipboard and 
in hospitals because of a slight enlargement of his testicle and was told 
that the swelling was due to inflammation and would clear up of its 
own accord. After waiting vainly for the tumor to subside he took 
leave and was sent to me by a medical officer. The testicle was oval in 
outline and measured 12x7x7 cm. An orchidectomy was done on 
November 7, 1925, and the pathologist (E. V. Knapp) reported as 
follows : 

“Examination of testis removed at operation shows a very marked, 
uniform enlargement; smooth contour; greatly enlarged blood vessel 
beneath the capsule. Gross section shows a soft, solid tumor, grayish- 
white in color, containing quite numerous large blood vessels in a small 
amount of connective tissue framework. Microscopically there is a 
very cellular structure supported by a small amount of recticular con- 
nective tissue. The cells are quite large, resembling the epithelium of 
the gland, but about twice normal size. There are numerous mitotic 
figures. The cells are arranged in typical acinar-like groups, free from 
any suggestion of a lumen in most places. Diagnosis: Adenosarcoma 
of the testis.” 

At that time the Army and Navy had no deep x-ray therapy equip- 
ment on the West Coast and so sent their patients to St. Luke’s Hospi- 
tal. A report was made to the Naval authorities on the day of opera- 
tion with a formal request for x-ray therapy, and treatment was started 
at once. 

Roentgenograms showed no metastasis in either lungs or bones. He 
was given two courses of six treatments each of deep x-ray therapy, 
six weeks apart. The Naval department paid for the second course, but 
refused payment of the first series on the grounds that the treatment 
was finished before official authorization was granted. 
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Comment.—An orchidectomy was performed for the removal of 
a very large tumor, fifteen months after its first appearance, and at 
the end of fourteen years the man is alive and well and weighs 
220 pounds. 


Case 3 (No. 2890).—Seventy-five days after the appearance of the 
tumor the patient died of metastases. This is the shortest course of any 
teratoma on record. 


W. F., a service station employee, eighteen years old, a virgin weigh- 
ing 210 pounds, was first seen on January 21, 1935. While changing a 
tire on December 19, 1934, he had his scrotum pinched by the casing, 
but all the discomfort disappeared in about twenty minutes. The fol- 
lowing day he stepped on some grease and did a modified “split,” and, 
although he did not strike his testicles, he felt nauseated. On Decem- 
ber 24, he consulted his family physician because of the nausea and 
swelling of the left testicle which he thought first appeared on either 
December 20 or 21. The persistence of pains in his back as well as his 
scrotum caused him to quit work on December 29. I found the testicle 
to be oval in outline 24 x2 inches and not very tender. Three days 
later the family consented to orchidectomy. The pathologist (D. A. 
Wood) reported: 


“Gross Examination: Gross specimen consists of a testis measuring 
6x4x3.5 cm. Near the hilus is a poorly circumscribed, hard, grayish- 
white mass of tumor tissue 2.5 cm. in diameter. This shows scattered, 
irregular, yellow spots on its cut surface. The tumor extends into the 
tissue adjacent to the testis. The spermatic cord contains a number of 
moderate sized blood vessels and several small, hard, grayish white 
nodules. The parietal layer of the tunica vaginalis is large and moder- 
ately congested. 

Microscopic Examination: An irregular tumor mass composed of 
pseudo-anastomosed strands of pale epithelium-like tumor cells. In a 
few areas atypical glands are formed. Many of the nuclei are hyper- 
chromatic and a moderate number of mitotic figures are present. In 
another section, the tumor mass is diffusely infiltrating the testicular 
tissue. The testicular tubules show marked atrophy of the lining epi- 
thelium. In still another section a number of small cysts lined by a 
single layer of cuboidal epithelium are present. Diagnosis: (1) Tera- 
toma, testis, malignant ; (2) embryonal adenocarcinoma, testis.”’ 


The Friedman test was positive. The roentgenologist found the 
bones to be normal, but the chest plate showed pulmonary metastases. 
Deep x-ray therapy was started the day of operation and on February 
12, the chest was practically clear, but the patient had developed a se- 
vere left sciatica. 


Death occurred March 5, 1935. 
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Comment.—tThe initial complaint was nausea which preceded the 
appearance of the tumor by one day. The swollen testicle was al- 
leged to be due to trauma and a claim was made against the insur- 
ance carrier. At the end of thirty-five days an orchidectomy was 
done. The Friedman test was positive. Deep x-ray therapy con- 
trolled pulmonary metastases, but the entire period from the de- 
tection of the tumor to death was only seventy-five days—which 
makes it a record case. 


Case 4 (No. 621).—Seminoma, death due to inadequate deep x-ray 
therapy. 


R. R. G., aged twenty-nine, single, a traveling salesman, was first 
seen December 16, 1925. Pain had developed in his left testicle which 
he attributed to striking his groin with a fifty-pound case on November 
2, 1925. The pain rapidly grew worse, interfered with his getting in 
and out of his car, and at the end of a week he was confined to bed 
and found that his only comfortable position was with his leg flexed. 
Because of this and the pain in the lower left quadrant, the physi- 
cian made a diagnosis of diverticulitis. However, all symptoms disap- 
peared after ten days. 

On examination, I found the testicle to be oval in outline, about 5 
cm. in diameter and not tender; the body and tail of the epididymitis 
could not be differentiated, but the globus major was palpable as a 
small mass about 1 cm. in diameter and very sensitive. An orchidec- 
tomy was done on December 25, 1925. The pathologist (E. V. Knapp) 
reported as follows: 

“Diffuse enlargement of the testis due to replacement of the paren- 
chyma of the gland by a very vascular, soft tumor mass. Tumor is 
about 5 cm. in greatest diameter. Sections show a very vascular, loose, 
connective tissue stroma composed of the star-like epithelial cells with 
practically no tendency to form gland acini. Numerous mitotic figures. 
Diagnosis: Malignant embryoma.” 

Roentgenograms showed no metastases of bones or lungs, and deep 
x-ray therapy was started on the day of operation. He was given one 
course of deep x-ray therapy. Apparently because he had demanded 
the best room in the house and then did not pay his hospital bill, he re- 
fused to have further treatment. Although warned repeatedly (by 
mail) of the danger of procrastination, he did not return. 

On October 25, 1926, he wrote me that for three weeks he had been 
suffering from pains in the left leg and lower back. On November 3, 
he consulted a roentgenologist and x-ray pictures showed pulmonary 
metastases. He was offered and refused hospitalization in a ward. On 
November 14, he entered Letterman General Hospital. Deep x-ray 
therapy was started, but after one treatment he was “absent without 
leave.” Exitus occurred on January 1, 1927. 
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At first the cause of the tumor was attributed to trauma and com- 
pensation was unsuccessfully claimed under the Workmen’s Compen- 
sation Act. Later, a claim was filed with the Veterans’ Bureau, shell- 
shock and gas being blamed (he having been previously confined to a 
government tuberculosis hospital for one year). 


Comment.—This was undoubtedly an unnecessary death due to 
the patient refusing to take adequate x-ray therapy. 


Case 5 (No. 3656).—Seminoma, treated by orchidectomy and deep 
x-ray therapy. The gonadotropic hormone has remained below 20 R.U. 


A. C., aged twenty-seven, married, was first seen on March 28, 1938, 
because of a swollen right testicle alleged to have followed a herniot- 
omy on June 30, 1937. His surgeon reported that he noticed no en- 
largement until August 16, 1937, and then it was attributed to lifting 
heavy flooring. He eventually returned to me on November 4, 1938, 
because his testicle had increased in size. Two weeks later, he con- 


sented to an orchidectomy. The pathologist (D. V. Mason) reported as 
follows: 


“Gross: The right testicle plus the attached epididymis and 8 cm. 
of spermatic cord are received intact. Together they weigh 195 grams. 
The tunica albuginea is tense and white. The blood vessels overlying it 
are dilated and engorged. The epididymis is elongated and moderately 


broadened. When the enlarged testicle, which measures 8.5 cm. in 
length by 6x 5 cm. in its various diameters, is sectioned, approximately 
five-sixths of its brown, soft structure is found to be completely re- 
placed by glistening white, cellular appearing tissue. This tissue is ar- 
ranged in three large island-like forms. The largest one is 4 cm. in 
diameter. The tissue is not hemorrhagic and shows no evidence of ne- 
crosis. There are no cysts seen. The capsule of the testicle is not in- 
vaded by the growth. There is no evidence of neoplasia in the sper- 
matic cord. 

“Microscopic: Microsections of the testicular tissue show the semi- 
niferous tubules to be intact. Both the Sertoli and germinal cells appear 
to be well preserved. Sections of the tumor proper reveal the presence 
of broad sheets of numerous, closely packed, large, ovoidal to round 
cells. These cells possess large nuclei which occasionally exhibit mi- 
totic division. Many nuclei contain large nucleoli. There is little sup- 
portive tissue present. Necrosis is absent. An interesting feature is 
the presence of focal collections of lymphocytes intermingled with the 
tumor cells. In some areas the tumor cells are seen pushing their way 
between individual atrophic seminiferous tubules. In the sections stud- 
ied, there are no tumor cells seen within blood vessels. Pathologic Di- 
agnosis: Embryonal carcinoma (seminoma of Chevassu).” 
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The roentgenograms of bones and lungs showed no abnormalities. 
Deep x-ray therapy was started on the day of operation and continued 
daily for twenty days. Six weeks later a second series was given. 

Twenty-four-hour urine tests made at the beginning and end of 


each series of treatments all showed less than 20 R.U. gonadotropic 
hormone per liter. 


Comment.—Because the gonadotropic hormone has never been 
above 20 rat units in either tumor or urine, this will probably prove 
to be a cured case. 


Case 6 (No. 3853).—Malignant teratoma, treated by orchidectomy 


and deep x-ray therapy. All metastases were on the opposite side; right 
gynecomastia. 


B. L., aged thirty-six, married, was first seen on November 9, 1938, 
because of a left renal calculus. He had had a swollen right testicle for 
about three months which was first attributed to the strain of lifting 
and then to his prostatitis, and he had lost 12 pounds of weight in four 
months. 

The roentgenologist reported lungs and bones negative for metas- 
tases. An orchidectomy was done on November 11, 1938, and the pa- 
thologist (D. G. Mason) reported as follows: 

“The testicle to palpation is of firm, solid consistency, but not stony 
hard. The capsule of the tunica albuginea externally is glistening, 
smooth and white. The blood vessels over the tunica vaginalis are di- 
lated and engorged. When the testicle, which measures 5 x 4.x 3.5 cm. 
in diameter, is sectioned, the presenting surfaces are seen to be soft, 
bulging and cellular appearing. There is an obvious tumor present that 
comprises about five-sixths of the entire testicle. Most of the tissue is 
pinkish-gray and of fish-flesh consistency. In the central portion of 
this growth a few areas of yellow necrosis are encountered. At one 
point between the capsule and this tumor, a small amount of chocolate- 
brown testicular substance is encountered. The surfaces made by sec- 
tion of the tumor proper measure 5 x 3 cm. in diameter. 

“Microscopic: Sections taken from various portions of this tumor 
reveal a varied histologic picture. Most of the sections exhibit an in- 
tense necrosis in which cell outlines are lost, nuclei are fragmented and 
polymorphonuclear leukocytes are infiltrated to a considerable degree. 
In other areas, there is a peculiar form of myxomatous change. Here 
the tissue is arranged in a honeycombed reticulum-like pattern. In the 
non-necrotic areas the predominant cells are medium-sized, oval to 
round, vesicular, slightly hyperchromatic ones, arranged in irregular 
sheets of syncytial character. The cytoplasm is scant. In these zones, 
mitotic figures are fairly frequently seen. Less frequently, one en- 
counters glandular structures. These are lined by hyperchromatic 
columnar epithelial cells. Irregular shaped cystic formations filled with 
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mucinous material are frequently seen. In two areas minute nests of 
embryonic cartilage are present. Very occasionally one encounters tis- 
sue that resembles embryonic smooth muscle. The numerous thin- 
walled capillaries in one or two instances are seen to contain tumor 
cells. Pathologic Diagnosis: Malignant teratoma of testicle.” 

Deep x-ray treatments were started on the afternoon of operation 
and repeated daily for eighteen days. On January 21 the patient re- 
turned to the hospital complaining of excruciating pain from the kid- 
ney stone, and insisted that it be removed. He also complained of 
gynecomastia. There was a tender right breast, no tumor—only a slight 
fullness. 

X-ray pictures showed the left side was occupied by a mass which 
obscured the psoas muscle and the roentgenologist suggested the pres- 
ence of a paranephritic abscess. This possibility was ruled out, how- 
ever, by a lateral roentgenogram which showed no displacement of the 
stone, and there was no leukocytosis. The roentgenograms still showed 
no indication of pulmonary or bony metastases. I operated expecting 
to remove the stone, or possibly do a nephrectomy. What appeared to 
be the kidney extended into the pelvis and was attached firmly to the 
ribs and peritoneum. In loosening the tumor the “capsule” tore. The 
patient’s condition was not good, so I hastily removed what I thought 
to be the lower pole of a kidney occupied by a cancer. 

The pathologist reported : 

“The tissue consists mainly of necrotic material. In a few of the 
sections, however, numerous tumor cells are seen which are found to 
be well preserved. These are present in irregular sized sheets and groups 
that are separated from one another by necrotic cells and, in certain 
areas, proliferating fibrous connective tissue. The cell nuclei are large 
and irregularly shaped. They usually contain a centrally placed nucleo- 
lus and oftentimes exhibit mitotic division. The cell membranes are 
indistinct. Oftentimes in these sections one encounters glands present 
in and about the sheets of tumor cells that are lined by both differenti- 
ated and undifferentiated columnar epithelial cells. In certain areas of 
degeneration, cholesterin clefts are seen. There is no cartilage found in 
any of the sections nor is there any evidence of kidney tissue being 
present. The histologic picture of this growth is entirely similar to that 
noted in the testicular tumor. In fact, the tumor tissue appears to be 
more malignant and more anaplastic.” 

However, a month later at autopsy, I found that the kidney had not 
been invaded and we had been dealing with a tumor mass occupying 
the capsule of Gerota. Apparently, the cancer had metastasized to one 
of the left lumbar aortic glands and then had spread to the parane- 
phritic fat. The only other metastases were in the left lung (these 
showed in roentgenograms on February 10). 

The urine on the day preceding the orchidectomy contained 1,000 rat 
units of gonadotropic hormone. At the end of the x-ray therapy it con- 
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tained only 500 R.U., but seventy-two days after the operation (Jan- 
uary 25) the urine unitage had risen to 2,500 R.U. 

The right testicle tissue acetone powder gave a barely positive re- 
action at 20 mg. The cancer metastases from the left loin obtained on 
January 23 had a minimal dose of between 1 and 2 mg. 

(The gonadotropic hormone assays were made by Dr. Herbert 
Evans, Institute of Experimental Biology, University of California, 


Berkeley, and he states that one seldom has a higher tissue unitage than 
this from any case.) 


Comment.—A patient seeking medical help because of a stone in 
the left kidney was found also to have a tumor of the right testicle 
of three months’ duration. An orchidectomy was done, followed 
by eighteen daily deep x-ray treatments, according to the technic 
advocated at General Memorial Hospital. While under treatment, 
metastases developed in the left aortico-lumbar glands and left lung, 
along with right gynecomastia. The enlargement of the breasts was 
not marked; the right was only slightly larger than the left, but it 
caused him discomfort. Why the gonadotropic hormone stimulated 
the lactiferous ducts of the right breast more than the left, while all 
the metastases were on the left side, is unknown. Gynecomastia, 
not due to local factors, is generally caused by tumor of the testicle. 
A left radical operation of Chevassu would have removed normal 
glands and left the diseased ones. 


Case 7 (No. 3420).—Tumor of the testis proved to be a cyst filled 
with cholesterin crystals lying within the tunica albuginea. 


D. V. T., aged seventy-two, married, was first seen on May 18, 1937, 
because of an enlargement of the testicle, which the patient insisted 
had been present since early youth. He had a thickened right pleura, 
was expectorating quantities of purulent sputum and had lost 20 
pounds in weight in three weeks. The testicle was about 3 inches long 
and oval in outline, and of, solid consistency. However, because of an 
enlarged indurated globus major the possibility of tuberculosis had to 
be considered. At operation the spermatic veins were dilated, but they 
did not have the tortuous appearance that is almost pathognomonic of 
teratoma. The globus major was one-half inch in diameter while the 
globus minor was of normal size and ended about the middle of the 
enlarged testis. While attempting to dissect off the globus minor there 
was a gush of thick oily material from within the tunica albuginea. An 
orchidectomy was done and a longitudinal section of the organ showed 
a compressed normal testis and large thick-walled cyst filled with cho- 
lesterin crystals. The adjacent tunica albuginea and the globus major 
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were almost keloid in type. Microscopic sections showed no inflamma- 
tory areas and no tubercles. 


Under appropriate treatment the bronchiectasis cleared, the patient 
regained his lost weight and now is in comparatively perfect health. 

Comment.—A testicular tumor that, when exposed, simulated a 
teratoma in all ways except the presence of tortuous dilated veins 
proved to be a large cyst within the tunica albuginea filled with cho- 
lesterin crystals. 

SUMMARY 

1. The presence of teratoma is unknown to the host until it be- 
comes sufficiently large to manifest itself subjectively or objectively. 
Frequently the pain or tumor is first noticed after a slight strain or 
trauma, and consequently the latter is assumed to be responsible for 
a condition that has long been present but has just taken on active 
growth. 

2. The shortest period of time from the first evidence of the 
presence of a testicular pathologic lesion until death from metasta- 
ses is seventy-five days. 


3. Orchidectomy with ample deep x-ray therapy is the therapy 
of choice. 


4. With this treatment, two cases are reported alive and well at 


the end of approximately fifteen years. 
5. A teratoma of the testicle with gynecomastia, and all metas- 


tases on the opposite side, suggest the irrationality of the radical 
operation. 


REFERENCES 
1. CHEvAssu, MAuRICE ET RAYMOND, CARRILLON: Cancers Testiculaires dé- 
veloppés sur les testicules ectopiques apres leur abaissement opératoire. 

Jour. d’urol., 47:59-70, (Jan.) 1929. 

Cuar, Georce Y.: Personal communication, April 22, 1939. 

Cuevassu, Maurice: Personal communication, February 13, 1939. 

Dean, ArcuHIE L., Jr.: Personal communication, May 24, 1939. 

Ewinc, JAMES: Modern attitude toward traumatic cancer. Arch. Path., 
19 :690-728, (May) 1935. 

Hicerns, C. C., and BucHert, W. I.: Malignant tumors of the testicle. Am. 
Jour. Surg., 43 :675-687, (Mar.) 1939. 

Hunt, VERNE C, and Bupp, JoHN W.: Gynecomastia associated with in- 
terstitial cell tumor of the testicle. Jour. Urol. (in press). 

Mock, H. E., and Ettis, J. D.: Trauma and malignancy. Jour. A.M.A., 86, 
257-261, 1926. 

Quinsy, Ws. C.: Clinical aspects of testicular tumors. Rhode Island Med. 
Jour., 21:119-121, (Aug.) 1938. 

Wesson, Mirey B.: Malignant tumors of the testicle and scrotum: Their 
treatment with conservative surgery and deep roentgen therapy. Am. 
Jour. Surg., 2:243-250, (Mar.) 1927. 


ow won oo MPN 


— 
S 





CARCINOMA OF THE SCROTUM 


ROGER C. GRAVES, M.D., F.A.CS., and SPENCER FLO, M.D. 


Boston, Massachusetts 


From the Urological Clinic of the Pondville Hospital (Massachusetts 
Department of Public Health), Wrentham, Massachusetts 

Carcinoma of the scrotum is of especial interest because of rea- 
sons which are both historical and clinical. It was the first known 
occupational cancer, and one of the earliest diseases to be recognized 
as having an occupational relationship. Its high incidence among 
those exposed to soot and oil served as a basis for the important ex- 
perimental work that has been done in the production of tumors in 
animals through the external application of crude tar, and for the 
subsequent search for carcinogenetic agents among coal-tar prod- 
ucts. The particular clinical interest in scrotal cancer lies in its sur- 
prising virulence and high mortality. In spite of its relative infre- 
quency of occurrence in present-day practice, it is worthy of study 
to the end that more effective treatment may be applied when the 
condition is encountered. In twelve years at the Pondville Hospital 
we have seen twelve patients with carcinoma of the scrotum; only 
one of these is living today. 


It is has been related that nomadic tribesmen living in Persia and 
Turkistan were especially subject to carcinoma of the scrotum, be- 
cause of the custom of carrying suspended under their skirt-like 
garments a pot of burning charcoal. The first reports of scrotal 
cancer are accredited to Bassius in 1731, and Treyling in 1740. It 
remained for Sir Percival Pott, in 1775, to name the disease and to 
relate it definitely to occupation. His paper, entitled “Cancer Scro- 
ti,” remains as one of the classics of surgical literature. It describes 
the condition so graphically that we present herewith reproductions 
of its pages obtained through the courtesy of the Philadelphia Col- 
lege of Physicians’ Library (Fig. 1). 

James Earle, in 1808, in his second edition of the Chirurgical 
Works of Percival Pott, expressed the view that the disease was 
due to the collection of soot in the moist rugz of the scrotum. Soot 
thus imbedded became difficult to wash away. His son, Henry, like- 
wise a surgeon, described the condition at a still later date, and in 
addition called attention to the hereditary factors. The chimney- 
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Sweep’s occupation was inherited along with the predisposition to 
the disease. 


In 1830, Sir Astley Cooper, in his “Observations on the Struc- 
ture and Diseases of the Testes,” wrote that individual predisposi- 
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tainly deftructive in its event. aes Y 





CARCINOMA OF THE SCROTUM 361 


tion plus a thin and irritable skin contributed to the incidence of this 
lesion. He described the disease as beginning with a wart on the 
scrotum, which later ulcerated. The ulcer would present hard, in- 
durated, everted edges, with an unequally vascular surface, so that 
it was yellow in some parts and red in others. The first complaint 
was that of itching, and, as the disease advanced, darting, pinching 
pains with a sensation of heat shot through the scrotum. As the 
cancer extended, the tunica vaginalis and the surface of the testis 
became involved; the glands of the groin were affected, with con- 
tinued ulceration; at first they were hard and then they became ten- 
der and swollen and finally there was ulceration in the groin. The 
femoral vessels were often exposed, and death sometimes occurred 
by sudden exsanguination. In other cases, as the extensive sores in 
the groin progressed, the patient died as a result of cachexia and 
infection. 

Cooper described two treatments at that time—one depended 
upon sloughing following the use of one drachm of arsenic oxide 
with one ounce of ceratum cetacii. This combination was spread 
thickly over the sore for about twelve hours, followed by poultic- 
ing. There resulted a sloughing of the primary lesion. If the sore 


reappeared a second application was used, but if glands were present 
poultices were not employed as they seemed to exert an unfavorable 
effect under these conditions. The second treatment mentioned by 
Cooper was excision together with removal of the glands, if 
involved. 


Bell wrote on “Paraffin Epithelioma of the Scrotum,” and de- 
scribed this lesion as a local specific irritation; local because of the 
difficulty of cleaning the soot from the moist rugz of the scrotum, 
and specific because it occurred from certain coal soot and not from 
wood. As the occupation of the chimney sweep had almost vanished 
at that time, he noted that the disease was then often appearing in 
paraffin workers, particularly among those who were exposed to 
the fumes of paraffin in shale works, and among those in contact 
with the paraffin oils. Ogsden, in 1871, stated that many workmen 
in the manufacture of paraffin developed a skin rash, especially on 
the hands, arms, feet, and legs. These lesions lasted a few weeks 
or months, but usually disappeared. The rash consisted of red, 
barley-sized nodules which were hard and tender, and occurred 
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only in the hair follicles. The redness would fade, but the hair fol- 
licles remained large and full of dry scales and dirt. The palms of 
the hands and the knuckles. were not involved. There was often a 
patchy loss of hair. Ogsden made the interesting observation, also, 
that the brunettes were particularly affected, but that it rarely oc- 
curred in those with red hair. 


Writing of paraffin skin irritation when accompanied by cancer, 
Warren said in 1825: 


“The hair follicles are frequently distended with masses of epidermic 
cells and in the deep layers of the rete are found spots of brown pig- 
ment. Near the carcinomatous nodule the dividing line between epider- 
mis and cutis becomes irregular and interpapillary cells are enlarged 
and irregular. The skin also shows small round cell infiltration. In the 
zone of cancer there were large numbers of epidermic balls and poly- 
cell growth into the deep layers of cutis. It seems that we have to do 
here with a chronic irritation of skin affecting its epithelial structures 
for a long time, producing at first hypertrophy of these structures, and 
finally a tendency to indefinite growth, as in carcinoma.” 

Paget stated that “carcinoma of the scrotum in England was re- 
lated to soot, never occurring among miners who worked in coal 
and are covered with coal dust.” 


Wilson, reporting on records of 1910, observed that carcinoma of 
the scrotum had been known to occur only, with rare exceptions, in 
chimney sweeps, tar and paraffin workers, and that its occurrence 
in cotton workers had not been recognized. In his paper he wrote 
that forty patients, not chimney sweeps, had scrotal cancer, and that 
more than 80 per cent of these were mule spinners. The average 
age was fifty-two years, the same as in the case of cancers of the 
lip, tongue, esophagus, and penis. Most of his patients had spent 
fourteen to twenty years at this work. The records at the Manches- 
ter Royal Infirmary show that other forms of surface cancer were 
not common in spinners. 

The new growth was on the dependent portion of the scrotum on 
the left side. Itching was an early symptom which led to rubbing 
and scratching. Wilson believed that the disease resulted from one 
of, or a combination of, the following etiologic influences: 


1. Mechanical irritation; actual friction. 
2. Dust. 
3. Grease; perhaps radio-active. 
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4. Grit in the cotton. 
5. Repeated traumatism. 


In 1924 Archibald Leitch reported extensive studies of the rec- 
ords of mule-spinner’s disease. In that year 20 per cent of the fatal 
cases of cancer of the scrotum in England occurred among the cot- 
ton spinners. From 1913 to 1914, ninety men died of scrotal can- 
cer; of these, eighteen patients were cotton spinners. From 1921 to 
1922, the total number was one hundred and seven, of whom 
twenty-six patients were spinners, and in 1923, there were fifteen 
fatal cases in this industrial group. No other occupation, with the 
exception of that of the chimney sweep, had more than three cases. 
Leitch emphasized that cancer of the scrotum is not a common dis- 
ease. It is much less common in the general population than carci- 
noma of the penis. For example, during the first two periods men- 
tioned, there were 254 and 284 cases, respectively, of penis cancer, 
but not one occurred among cotton spinners. No one, until two 
years before, seemed to have known or suspected this association 
with occupation. Southham and Wilson were the first to relate this 
disease to the mule-spinners’ occupation. 

These spinners are said to attend a pair of machines called 
“mules,” a portion of which, the carriage, advances and retires car- 
rying on it the spindles on which the spun cotton is wound. Imme- 
diately in front of these rows of revolving spindles is a long, hori- 
zontal, steel bar, the counterfaller shaft, two feet, nine inches from 
the ground, which travels with the carriage. When the yarn breaks, 
the spinner leans over this bar and splices the ends. The frictional 
parts of the mules are lubricated by mineral oil. The atmosphere in 
this department is kept warm and moist for technical reasons, and 
the men perspire freely. The workers are clad in a thin shirt and 
linen trousers or overalls, which are washed usually once a week. 
Southham and Wilson stated that the garments showed a well 
marked oil zone six by eight inches across the body at the level of 
the upper thighs and lower abdomen. The oil penetrates the trou- 
sers, and the lower border of the shirt also becomes soaked with it. 
This soiling, they considered, was due to contact with the counter- 
faller shaft which was covered with oil thrown upon it from the 
revolving spindles. 

Leitch, in 1924, endeavored to show that lubricating oils were 
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carcinogenic. He found that the more volatile fractions of mineral 
oils were devoid of tumor-producing properties, while the heavier 
oils such as gas oil, cleaning oil, and lubrication oil, were carcino- 
genic. Using mice experimentally he showed that refined mineral 
oils which are used for lubricating machinery were capable of pro- 
ducing skin cancer after long exposure, and he agreed with the con- 
tention of Southham and Wilson, that mule spinner’s cancer was 
the result of several years of contact with lubricating oils. He was 
unable to explain why the scrotum was exclusively affected, while 
the thighs and arms escaped. A similar difficulty arose when at- 
tempting to account for the localization of chimney-sweep’s cancer. 
There is another confusing element in the fact that mule spinning 
is not confined to the cotton industry. Similar machines are used in 
wool spinning, but these workers apparently do not develop scrotal 
cancer. In the cotton mills the temperature is high and the air is 
moist, but this is not true of the woolen mills. It was believed that 
perhaps in cotton spinning the heat relaxed the tissues of the scro- 
tum, permitting the entry of oil into the large opened sebaceous 
follicles. 


E. L. Kennaway, of the Cancer Hospital Research Institute of 


London, endeavored to break down all of the tars in an effort to 
discover the etiologic agent of tar cancer. There are about 150 
substances known to be present in coal tar, and there are no doubt 
many more which are not yet recognized. The cancer-producing 
effect was ascertained from (a) industrial evidence provided by 
clinical records of cancer occurring in workmen exposed to the va- 
rious materials, and (b) experimental evidence obtained by the ap- 
plication of the material to mice. Kennaway refers to Deelman’s 
work on gas-works tar, and verified his conclusion that when coal is 
subjected to destructive distillation or carbonization, the composi- 
tion of the products, namely, gas, tar, and coke, depends upon the 
temperature at which the decomposition is brought about. Thus 
the constituents of tar formed at 350° centigrade are almost wholly 
different from those of tar formed at 900° centigrade. In his ex- 
periments he concluded that the high temperature (above 500°) dis- 
tillates were more carcinogenic than the low temperature distillates. 
Kennaway’s work on these distillates was very detailed and exten- 
sive. It would appear from his conclusion that all of the higher dis- 
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tillates that were clinically carcinogenic had four common denomi- 
nators, namely, chrysene, ricene, pyrene, and anthracene. How- 
ever, when each of these, or any combination, was applied experi- 
mentally to mice, the results were negative as regards the produc- 
tion of carcinoma. 

C. C. Twort has done a great deal of work in an endeavor to 
find the carcinogenic agent in oils. Reporting in 1928, he noted that 
sulphuric acid purification seemed to make oils harmless. In 1929 
he found that shale oil had moderate carcinogenic properties and 
was less powerful than gas tar. He also noted that highly refined 
Pennsylvania oil, as well as California oil, was carcinogenic and 
that carcinoma did not develop from sperm oil or liquid paraffin. 
It was also of interest to note that if the animal’s body oils had been 
removed from the skin with any solvent, carcinoma developed 
a great deal faster. On the other hand, if lanolin was applied lo- 
cally, the animal was protected. 

In 1930 he confirmed Kennaway’s work, i.e., that the temperature 
of manufacture of synthetic tar was an important factor in the yield 
of a carcinogenic substance, but he went so far as to say that chry- 
sene was one of the most active compounds causing carcinoma. He 
stated at this time that shale oil was more malignant than petroleum 
by a ratio of 17 to 1. He also felt that oxygenation of a synthetic 
tar reduced the potency of a carcinogenic substance. 

In 1934 Twort stated that carcinogenicity of mineral oils could 
be reduced so that the oils still remained good lubricants, and that 
the treatment was practical commercially. He found that by suit- 
able treatment of oils with sulphuric acid and a variety of extrac- 
tives, carcinogenicity could be reduced to an extent running more or 
less parallel with the severity of the treatment used until the carci- 
nogenic potency became zero. From a commercial point of view 
the sulphur dioxide treatment (Edeleanu process) appeared to be 
most practical. In general terms any process which tends to hydro- 
genate or saturate the oils, such as oxidation, reduction, polymeriza- 


tion, or selective extraction, will decrease the carcinogenic activity 
of such oils. 


In 1935 he found that by injecting mice intraperitoneally with 
mineral oils the cancer cell was produced by the body’s persistent 
effort to neutralize the toxic influence of the carcinogenic agent. 
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This neutralization probably occurs by an oxidation or reduction 
process. If neutralization is easy for the animal only local inflam- 
mation results. If this process is more difficult, inflammation is ab- 
sent, but cancer may occur later in life. He therefore raises the 
hypothesis that cancer is brought about by certain physiologic proc- 
esses. He feels that these processes are carried out by the unsatu- 
rated fatty acids which act as oxygen carriers to neutralize the oils. 
Twort recommends for cotton mule spinners that they wash care- 
fully before going to work and then apply equal parts of anhydrous- 
lanolin and olive oil to the scrotum and thighs. After work they 
again wash. This process should be repeated daily. 

It is of great interest that a personal communication recently re- 
ceived from Mr. John Morley informs us that “the high incidence 
of epithelioma of the scrotum in cotton mule spinners has been fur- 
ther investigated since my paper in 1911, and has long been fully 
recognized in this country, where it has become a notifiable occupa- 
tional disease .. . As a result of notification and preventive meas- 
ures with regard to the oil, particularly the use of a non-carcino- 
genic oil, the disease has certainly become less known in Lancashire.” 


In twelve years at the Pondville Hospital, twelve patients have 


been received with scrotal cancer. In this group various stages of 
the disease have been represented, from relatively early lesions to the 
late advanced ones. All but three had had their first treatment before 
coming to Pondville. Through the courtesy of the Westfield State 
Cancer Unit, we have two additional cases seen recently in that in- 
stitution, so that the present series under discussion comprises four- 
teen cases. 


The average age for this group was 52.7 years; the oldest patient 
was 76, and the youngest 32. In only one of the fourteen cases was 
there obtained a positive family history of cancer. In this instance 
the patient’s mother had died of carcinoma of the breast. 

It is to be regretted that more complete data with reference to oc- 
cupation are not available. There was a history of definite exposure 
to oil in nine of the fourteen cases. Three of these patients were 
listed as mule-spinners. In one other case there was a record of 
scrotal psoriasis for thirty years. The duration of exposure to oil 
was not well obtained in the histories. Two patients, one a mule- 
spinner and one a machinist, stated that it had been twenty years. 
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Another patient, an engineer who was listed as a salesman at the 
time of admission, stated that thirteen years before, he had worked 
with transformers and that a great deal of this work required him 
to be in constant contact with oil; often for several days at a time 
he would wear oil-soaked clothing. We do not know the duration 
of this exposure and it may have no bearing upon his subsequent 
disease, but it may be of interest as an example of a late manifesta- 
tion of the effect of a carcinogenetic agent. We may recall in this 
connection, that in the discussion of anilin tumors of the bladder 
which was published in the Journal of Urology in 1934, it was 
stated that “these tumors appear after a minimal exposure of two 
years and continue to appear at any time thereafter, even though 
the patient has been removed from all chances of further exposure.” 
. .. “Some have been known to appear as long as thirty-five years 
after the termination of the exposure.” 

In one case the period of exposure to oil is known to have been 
only three and one-half years. The history in this instance is given 
in detail as it appears in the record, because it exemplifies so well 
this form of occupational hazard: 


“He spent most of the day with oil, mixing kerosene oil. The oil 
would saturate his clothing, and generally his hands and face would be 
covered with grease and oil. About two months after he started this 
job he noticed small pin-point roughening of the skin which bled when 
it was irritated. This was in his right upper arm near the elbow joint. 
This lesion grew in size until it was as big as a nickel, when he went 
to a physcian and had the lesion excised. Following this he noticed 
another lesion on the right forearm near the wrist joint on the flexor 
surface. This was similar to the first lesion and it grew in size. It was 
excised about six months after the first lesion. Next, he noticed one 
starting on his face on the lower lid of his right eye near the nose. 
This began to grow and was excised about one year ago. A similar 
lesion appeared on the left lower eyelid, and was excised in July, 1930. 
There had been one present on his scrotum which he did not bother 
with as it did not increase in size. That had been present for two 
years. It began to increase in size last summer and was excised last 
November (1930). About one week following the excision he noticed 
that glands in the right groin were swollen. They continued to increase 
in size... Finally he was told that he had tuberculosis of the glands 
and went to a state sanatorium. There a biopsy was taken which 
proved the presence of cancer in the right groin.” 


There was a sloughing ulceration in the right groin at the time 
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of admission to Pondville, and our pathologic report of material 
removed from this region was carcinoma, grade III. There were 
multiple small keratotic lesions in the skin of the face and arms. 

The original lesion on the scrotum was described as a pimple in 
four cases. In seven instances it was said to have started as an ul- 
cer, and in three cases it was proliferative from the beginning. The 
delay in consulting a physician averaged 10.2 months in eleven 
cases in which this information was obtained. 

The location of the tumor was not given accurately in most in- 
stances. In one case it was an ulceration at the peno-scrotal angle. 
In five cases it was said to have been on the right side of the scro- 
tum; in four cases on the left side. The site was the anterior sur- 
face in another instance, and the left anterior wall in still another. 
The tumor appeared in the left postero-inferior portion of the scro- 
tum in one case, while still another showed involvement of the en- 
tire anterior wall and base, especially on the left side. In this small 
group, therefore, it is apparent that there was no especial predilec- 
tion for either side, or for any particular region of the scrotum. 

Metastases, when present, practically always occurred in the 
glands of the inguinal and femoral regions. We have one instance 
of more distant involvement, in which disease was found at autopsy 
in para-aortic lymph nodes. Groin metastases were present in ten 
of the fourteen cases, and in nine of these the diagnosis was proved. 
Unilateral groin involvement on the side of the tumor was present 
in four cases; in two of these the tumor was of grade I malignancy, 
and two were grade III. Both groins were invaded in five cases. It 
is of great importance, with reference to treatment, that cross- 
metastasis to the side opposite from the tumor occurred and was 
proved pathologically in four cases. In all of these, both groins 
were affected. In two, the tumor was on the left side of the scro- 
tum, and in two on the right. One of the tumors was grade I, and 
the other three were reported as grade II. 

In every instance in this series the pathologic diagnosis was car- 
cinoma or epidermoid carcinoma. Six were grade I; four were 
grade II; two were grade III. In two cases the report was not given. 

The time from the onset of disease to the discovery of metasta- 
ses, as well as it could be learned, averaged nine months in eleven 
cases, and varied from almost immediate to twenty-four months in 
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this group. The total duration of life from the onset of disease un- 
til death, averaged twenty-one months in eleven cases. 


As is apparent from the clinical behavior of this disease, carci- 
noma of the scrotum is disseminated through lymphatic rather than 
hematogenous pathways. Shields Warren states, moreover, and 
here again clinical evidence is in accord with pathologic opinion, 
that the spread occurs chiefly by embolism along lymph channels, 
and to a far less extent by direct permeation. Morley has expressed 
a similar view in a recent personal communication. This mode of 
dissemination by emboli is encouraged, according to Warren, by 
three factors that definitely influence the spread of this disease. 
First, the scrotum is richly supplied with lymphatics; second, its 
location renders it particularly subject to trauma and to movement 
which is almost constant, and it is not difficult to understand the 
ease with which cells may be separated from the parent tumor under 
these conditions. Third, there is virtually no substratum for the 
tumor in the thin scrotal wall, and the usual tissue response or 
walling-off process around the neoplasm is lacking for this reason. 

It is quite obvious that the successful treatment of malignant dis- 
ease of the scrotum must be based primarily upon full knowledge 
of the lymphatics in this region. Conscious of this fact, and aware 
of the lack of accurate information in the literature, Morley, in 
1911, studied the lymph system through his own investigations, and 
we are indebted to him for his excellent description. His particular 
interest in the subject was stimulated by the frequent occurrence of 
epithelioma of the scrotum among the patients in the Manchester 
Royal Infirmary. He found that in the five years from 1906 to 
1910, inclusive, thirty cases were encountered, and it is of interest 
that during this same period the cases of epithelioma of the penis 
numbered only twenty-five. 

First of all, and for purposes of description, Morley employed 
the arbitrary division of the superficial inguinal glands into four 
groups around the intersection of two imaginary lines, one vertical 
and one horizontal, at the junction of the saphenous and femoral 
veins. The four groups are described as supero-external, supero- 
internal, infero-external, and infero-internal. Using fine hypoder- 
mic needles and a pressure of 10 to 15 centimeters of mercury, in- 
jections of a suspension of Prussian blue were made in the bodies of 
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four stillborn infants, and thirteen adult males. He found in the 
older subjects that the number and caliber of the lymphatics were 
not diminished as a result of age. There were age changes, however, 
to be seen in the glands, in which the central or medullary portion 
might become obliterated by fibrosis. In some instances there was 
fatty degeneration, and the capsule of the gland was thickened in 
elderly subjects. 

Morley demonstrated a rich network of lymph capillaries in the 
deeper layers of the cutis vera, and superficial to the dartos muscle. 
The injected dye could be seen extending in all directions from the 
point of the needle, and by a single puncture he found that he 
could obtain an injection of practically all of the scrotum and penis. 
He emphasized that there is a free communication through this su- 
perficial plexus between the lymphatics of the two sides of the scro- 
tum, and that the median raphe does not constitute a barrier. There 
is free communication also with the superficial lymph capillaries in 
the skin of the penis. This surface network spreads still further 
into the skin of the thighs and perineum, but in these regions it is 
less well defined. 


Larger trunks leave the superficial plexus, penetrate the dartos 
muscle and proceed through the subcutaneous layer to the inguinal 
glands. Morley found from ten to fifteen collecting trunks leaving 
the scrotum on each side. Under distention they had a beaded ap- 
pearance due to their numerous valves. The average greatest diam- 
eter of these trunks is from .5 to 1 mm. Their course is tortuous, 
and they cross one another and anastomose to some extent. Merely 
for descriptive purposes, Morley classified them as anterior, lateral, 
and posterior trunks. 

He regarded the anterior trunks as most important in this consid- 
eration, because carcinoma usually begins on the anterior portion of 
the scrotum. The medial trunks of the anterior group, two to three 
in number, run upward parallel to and near the raphe until they 
teach the base of the penis. Here, instead of turning outward at 
once, they ascend on the side of the penis, the highest and most 
medially placed one reaching a level on the lateral aspect of that 
organ from 1 to 2.5 centimeters above its base. Curving down- 
ward on the dorso-lateral aspect of the penis, they gain its root, 
pass outward and slightly upward in the subcutaneous fat of the 
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abdominal wall about 1 centimeter above the pubic spine, run at 
first parallel to and above Poupart’s ligament, and then turning 
down and crossing it obliquely end, as a rule, in a gland of the 
supero-external group which lies just below Poupart’s ligament, 
with which its long axis is parallel. 

This gland is always found lateral to the line of the saphenous 
vein, and may be within 4 centimeters of the anterior-superior 
spine. It often happens, according to Morley, that the lower of 
these medial anterior trunks curves downwards from the region 
of the pubic spine and terminates in one of the supero-internal 
glands, leaving only a single trunk to take the longer course de- 
scribed above. 

The outer trunks of the anterior group, three or four in num- 
ber, do not run upward parallel with the raphe, but extend up- 
ward and outward to the anterior aspect of the spermatic cord. 
At, or shortly below the level of the pubic spine, they curve out- 
ward and then slightly downward to end, after various anasto- 
moses, in glands of the supero-internal and infero-internal group. 

The lateral collecting trunks are four to five in number. They 
ascend along the lateral aspect of the scrotum and spermatic cord 
and curve outward 1 to 2 centimeters below the pubic spine to 
reach the supero-internal and infero-internal glands. Sometimes a 
trunk passes beneath the saphenous vein just below its junction with 
the femoral vein, and terminates in an infero-external gland. 


A large posterior collecting trunk is described on each side of 
the raphe, and about 0.5 centimeters from it, which runs upward 
from the most dependent part of the scrotum toward the perineo- 
scrotal junction. There are four or five tributaries of these 
trunks, and they extend transversely from without inward across 
the posterior surface of the corresponding side of the scrotum. 
The main trunk turns outward a short distance below the junction 
of scrotum and perineum, runs at first upward on the posterior 
aspect of the spermatic cord, and then turning outward into the 
thigh about 2.5 centimeters below the pubic spine, terminates in 
a gland of the infero-internal group, lying parallel with the sa- 


phenous vein about 2 to 4 centimeters below the sapheno-femoral 
junction. 
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No collecting trunks are said to accompany the perineal and in- 
ternal pudic vessels into the pelvis. 

Morley states that the efferent trunks from the superficial in- 
guinal glands sometimes run to other glands of the same group, 
and sometimes to a gland of the deep femoral chain. Most of them 
converge on two or three large trunks which, after piercing the 
cribriform fascia, run up through the crural canal to the inner side 
of the femoral vein, and end in glands lying along the inner side 
of the external iliac vessels. He never found a trunk that passed 
by the inguinal glands and primarily entered the intra-pelvic glands, 
and he found no communication between the superficial lym- 
phatics and those of the tunica vaginalis and testis. 


The very high mortality associated with this disease is sufficient 
evidence that the methods of treatment generally employed have 
been unsatisfactory. In the group of fourteen patients under con- 
sideration, nine had been treated elsewhere before coming to Pond- 
ville; two were first seen at the State Cancer Unit at Westfield; 
three had had no previous treatment when they entered the Pond- 
ville Hospital. Among those who had been treated elsewhere, 
five had had local excision of the tumor, and one of these had had 


a single groin dissection; two patients had had partial removal of 
the scrotum, orchidectomy, and bilateral groin dissections; one had 


had x-ray therapy alone; one had been treated by electro-coagula- 
tion. 


There is an apparent uniform lack of response by this tumor to 
external irradiation. Among those patients who received treatment 
before coming to Pondville, one was treated by deep therapy 
alone. The lesion was of grade I malignancy. We do not know 
the exact dosage administered, and we are under the impression 
that it was less than might have been given with safety, but the 
result was highly unsatisfactory, since the whole anterior wall of 
the scrotum was involved in tumor at the time of admission. The 
lack of favorable reaction to high voltage roentgen therapy in the 
case of carcinoma of the scrotum is due in part at least, according 
to Warren, to the lack of substrate in the scrotal wall and the con- 
sequent absence of normal tissue response around the tumor, so 
necessary to the destruction of malignant cells by this method. 


The patient who had been treated by electro-coagulation alone 
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was found at Pondville to have an indurated, ulcerated lesion 3 x 3 
centimeters on the right side of the scrotum. 


A history which illustrates graphically the devastating character 
of this disease may be summarized briefly as follows: 


(Pondville Hospital No. 10569).—The patient was an American 
salesman, aged thirty-five, who thirteen years before had worked in 
marked contact with oil. He was first admitted to the Pondville Hos- 
pital in March, 1936. He stated that about one year before he had had 
a painless scratch on the left side of the scrotum which gradually in- 
creased in size. A diagnosis of granuloma ingu'nale was made, because 
he had been in South America. Later, biopsy examination revealed the 
presence of epidermoid carcinoma, grade I. At that time the report 
from the hospital where he was under treatment stated that there was 
an elevated, raised ulceration on the left side of the scrotum 3x 1.5 
inches. No glands were felt. At operation the tumor mass was excised 
completely down to the tunica, the incis‘on being about three-fourths 
of an inch outside of the edge of the growth. X-ray treatment was then 
given at the office of a physician. About one month before entering 
Pondville, he went to still another hospital because of the appearance 
of several tender lumps in the left groin. There, on February 14, 1936, 
the groin was incised and hard tumor tissue was found involving the 


femoral vessels. A portion of the mass was excised. Pathologic report : 
Epidermoid carcinoma, grade III. 


At Pondville a note of March 18, 1936, soon after admission, reads 
that the patient was in good general condition. Nothing abnormal was 
found on abdominal and rectal examinations. In the left groin there 
was a recent oblique incision with a raised point of discoloration at its 
lower border suggestive of suppuration or necrotic tumor. There was 
a good deal of thickening around the scar. There was a scar in the left 
scrotal wall but no recurrent tumor. In the right inguinal region there 
were olive-sized glands which were slightly tender. On March 28, 1936, 
a course of high voltage roentgen therapy was completed with 1600 r 
units, to both the anterior and posterior pelvis. On April 2 and 3, ad- 
ditional treatment was given over the left groin, in the form of 400 r 
units anteriorly and the same amount posteriorly. A few days later a 
dorsal incision was made in the prepuce because of a balanitis. On 
April 16 it was necessary to incise and drain a left inguinal abscess. 
Still later, and in spite of a negative physical examination, apart from 
the groin, it was decided to give further external irradiation over the 
gland-bearing areas in the abdomen, chest, and neck, just as we might 
do in the case of a tumor of the testicle, in a desperate effort to afford 
this young man every possible chance for cure. In the light of our pres- 
ent knowledge of this disease, such therapy was futile. On May 14, 
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treatments were completed which gave 1200 r units to the posterior 
abdomen and to the posterior chest. The patient left the hospital on 
May 17, 1936, with marked regression in the left groin. It was under- 
stood that he was to return to the hospital about five weeks after his 
last irradiation for gland dissection. 


While at home he gained 18 pounds, and at the time of re-admission 


Figs. 2 and 3. Photographs of epidermoid carcinoma of the scrotum before 
treatment (Pondville Hospital, No. 8080) 


he felt perfectly well and presented no evidence of malignant disease 
on physical examination. The sinuses in the left groin had healed. Op- 
eration was performed July 1, 1936. A retro-peritoneal dissection of 
the glands along the left external iliac artery was carried out to the 
level of the bifurcation of the common iliac. A frozen section examina- 
tion of one of these nodes found lymphadenitis. The left groin and 
femoral regions were then dissected and the skin area of the previous 
ulceration was excised. A few nodes were found imbedded in the very 
dense scar tissue which overlay the femoral vessels. These were re- 
moved with considerable difficulty. The frozen section examination 
revealed some cells which might represent new growth, but a definite 
diagnosis of carcinoma could not be made. The abdominal incision 
healed well. The femoral incision became infected and healed slowly. 
The patient was discharged home in good condition on July 26, twenty- 
five days after operation. 

In subsequent out-patient visits he reported that he had returned 
to work and that his chief difficulty lay in marked swelling of the left 
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foot, leg, and thigh. There was a marked lymphedema which resisted 
all attempts at treatment. On March 30, 1937, a small, fluctuant area 
was noted in the left groin close to the base of the penis. Incision and 
biopsy examination found epidermoid carcinoma, grade I. On June 26, 
there was a severe hemorrhage from the groin and a transfusion was 
given. Thereafter the patient failed steadily and he died August 4, 1937, 


Fig. 4. Photograph of surgical specimen after com- 
plete removal of scrotum, bilateral orchidectomy and 
left groin dissection en bloc (Pondville Hospital, No. 
8080). 


Final diagnosis (autopsy) : Epidermoid carcinoma of scrotum, grade I, 
with metastasis to left groin and extension to wall of bladder and pubic 
bone. 


There were three patients who received their primary treatment 
at the Pondville Hospital. Their records may be reviewed briefly. 
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Pondville Hospital No. 2262.—An Irish textile worker, aged fifty- 
three, was admitted in June, 1930. Two years before, he noticed a pim- 
ple on the left side of the scrotum. This gradually increased in size and 
one year before coming to the hospital it became ulcerated. One month 
before entry a swelling appeared in the left groin. Examination found 
an ulceration 114 to 2 inches in diameter, with an indurated margin, in 
the left anterior scrotal wall. There was a large hard reddened mass 
with a discharging sinus in the left groin. June 18, 1930, the scrotal tu- 
mor was excised by electro-surgical dissection under local anesthesia. 
Pathologic report: Epidermoid carcinoma grade I. On July 14, 1930, 
the patient was discharged with instructions to return later for x-ray 
therapy. On September 18, 1930, high voltage treatments were com- 
pleted; 1600 r units to the right and to the left groin. The ulceration 
on the left side persisted. Death occurred at home, November 26, 
1930. The report stated that the patient died in coma. 


Comment.—lIn the light of our present knowledge it might have 
been better, even in the face of added risk, to have dissected the 
left groin at the time of the excision of the tumor, or soon there- 
after. Apparently we were deterred in this instance by the extent 
of disease in the groin and the associated infection. 


Pondville Hospital, No. 5353—An English mlue-spinner, aged sev- 


enty-six, entered the hospital October 30, 1932. His illness began one 
and one-half years before with itching of the scrotum. About six 
months before admission, he first noticed a small, hard nodule which 
increased in size and finally became ulcerated. Examination found a 
large scrotal ulceration with raised edges, and a base made up of pink- 
ish granular tissue, showing numerous papillary projections. Glands 
suggestive of metastatic disease were present in the left groin. Pre- 
operative irradiation was decided upon, and a course of 1800 r units 
was given to the groin on each side. The scrotal lesion increased in 
size. On November 30, 1932, under spinal and gas-oxygen-ether anes- 
thesia, the inguinal and femoral regions on each side were dissected and 
the anterior wall of the scrotum including the tumor was excised. The 
left testicle was removed with ligation of the spermatic cord at the 
level of the internal ring. Pathologic report: Epidermoid carcinoma, 
grade Il; hyperplastic nodes with marked fibrosis. The groins healed 
badly and became infected. The patient died December 20, 1932, 


twenty days after operation, of chronic sepsis with gradually failing 
heart. 


Comment.—This was an ill-planned program in which an over- 
zealous attempt was made to eradicate what appeared to be exten- 
sive malignant disease in a patient too old to withstand the drastic 
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(Pondville Hospital, No. 8080) 
Fig. 5 (above). Photomicrograph showing epidermoid carcinoma of the 
scrotum, grade I. This illustrates a portion of the scrotal tumor showing its 
extensive penetration and marked keratinization with epithelial pearls. 


Fig. 6 (below)... Photomicrograph showing extensive fibrosis and thickened 
capsule in an inguinal lymph node. On clinical examination before operation, en- 
largement and induration in this node were thought to denote presence of 
metastatic disease. 
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operation that was carried out. The x-ray therapy was valueless 
and especially so in this case, where the glands of the groins proved 
to be negative for carcinoma. The operation was performed three 
weeks after completion of the external irradiation of the groins, 
which is too soon from the standpoint of postoperative healing. If 
surgery is to be carried out under such circumstances, we now be- 
lieve the optimum interval to be about six weeks. 


Fig. 7. Photograph showing local result 
after operations (Pondville Hospital, No. 
8080). 


Pondville Hospital, No. 8080—An American mule-spinner, aged 
seventy-one, was seen in the Out-Patient Department, June 23, 1938, 
with an elevated ulcerated lesion of the left side of the scrotum of about 
two months’ duration. He had previously had treatment as an out-patient 
for an epithelioma of the skin of the left cheek, and for an early car- 
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cinoma of the left lower eyelid near the outer canthus. The scrotal tu- 
mor measured 4x4x1.5 centimeters (Figs. 2 and 3). There were 
small, firm lymph nodes in the femoral region on each side: on the 
left it was felt that there might be metastatic disease. There were di- 
lated blood vessels to be seen in the wall of the scrotum around the 
tumor, some of them extending across the median raphe to the other 
side. Operation, July 13, 1938: “The scrotum and tumor were en- 
gaged in rubber dam and then the field was reprepared. The entire 
scrotum was removed up to the base of the penis and an orchidectomy 
was done at the same time by dividing the cord on the right side. The 
scrotal mass, including the testicles, was then lifted upward and the in- 
cision was continued outwards toward the left anterior-superior spine 
and then in a curve downwards and medially across the femoral tri- 
angle. The left spermatic cord was divided high in the external ring 
and no gland was found beneath the cord at that point. All of the fat 
and gland-bearing area of the groin and femoral triangle was then 
carefully dissected out in a block dissection continuous with the scrotal 
mass (Fig. 4). One enlarged gland was noted over the femoral ves- 
sels. The femoral vein was dissected as high as the femoral canal and 
no gland was found within this canal. All bleeding points were care- 
fully tied and a rubber tissue wick was left in the base of the dissected 
area and the flap was replaced with subcuticular sutures of plain catgut 
and interrupted dermal sutures for the skin. The patient left the oper- 
ating room in good condition.” Pathologic report: Epidermoid carci- 
noma grade I, with negative nodes (Fig. 5). 


There was some sloughing of the upper portion of the skin flap, and 
for a time the patient was drowsy, with slightly elevated blood-nitrogen. 
The convalescence otherwise was quite satisfactory. On September 7, 
1938, under spinal anesthesia, the right groin was dissected because a 
firm node, quite suggestive of metastatic disease, had been detected near 
the spine of the pubis on that side (Fig. 6). Pathologic report: Six 
lymph nodes showing chronic inflammation. Following this operation 
catheter drainage became necessary because of urinary retention and 
urinary tract infection. Sulfanilamide was given with good results. 
The patient was discharged from the hospital in excellent condition, 
October 24, 1938 (Fig. 7.). Since that time he has been seen in the Out- 
Patient Department, the last time on April 27, 1939. He continues in 
good health and shows no evidence of malignant disease. 


CONCLUSIONS 


It is dangerous to be dogmatic concerning the management of a 
condition seen so seldom, but in discussing the treatment of carci- 
noma of the scrotum, it may be said first that irradiation should not 
be relied upon for the destruction of this tumor. The metastatic 
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process in the groin seems stubbornly resistant to x-ray therapy, 
while the thin scrotal wall, almost lacking in normal tissue defenses 
beneath the primary growth, offers a poor field for the use of either 
radium or roentgen rays. 

If we were to base our surgical methods solely upon anatomic 
considerations, it might be necessary to advocate complete removal 
of the entire scrotum together with the skin of the base of the penis 
and the nodes of the groins en bloc, because this is a lymph-borne 
disease and because, as has been shown, there is unusually free 
communication among the lymphatics of this region. Fortunately, 
pathologic and clinical evidence suggests that less drastic procedures 
may be safe. The lymph-embolic mode of dissemination of this 
cancer renders it futile, probably, to attempt to remove the inter- 
vening channels between the tumor and the glands; and further sup- 
port of this view is found in the fact that we have seen no instance 
of local recurrence in the scrotum after adequate local excision had 
been performed, even in this series with eventual high mortality. 
The growth-involved portion of the scrotum must be excised com- 
pletely, of course, and with a wide margin of normal scrotal wall 
around it. There is undoubtedly some degree of direct permeation 
along lymphatics in the immediate vicinity of the tumor. When 
the lesion lies near the median line, the dissection should extend 
well upon the opposite side, for the raphe has no significance so 
far as the lymphatics are concerned and their pathways are contin- 
uous from one side to the other. Electro-surgery is desirable in 
these operations upon the scrotum, because it aids in the control of 
hemorrhage. 


It is wise, in our opinion, to sacrifice the testicle and to divide the 
spermatic cord well above the external ring, at least on the side of 
the tumor. There is no lymphatic communication between the scro- 
tum and the testis or its tunica, but closure of the remaining portion 
of the scrotum will be difficult in most cases if both gonads are 
spared, and with the more extensive excisions may be impossible 
unless. both are removed. 


Unquestionably, both groins must be dissected and the dissections 
must be radical and complete. On the tumor side, the incision that 
surrounds the neoplasm may be continued upward and outward, a 
little above and parallel with Poupart’s ligament, to within 2 cm. of 
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the anterior superior spine of the ilium. Then it curves widely 
downward and inward across the lowest level of the femoral tri- 
angle. By turning medially the resulting broad-based flap of skin, 
ready access is gained to the inguinal and femoral regions so that all 
of the gland-bearing tissues may be removed, en bloc, with the tu- 
mor and testis and cord. Another plan that may be used is to con- 
tinue the scrotal incision upward and outward only until it com- 
municates with a groin incision which curves in the other direction, 
beginning near the anterior superior spine, extending above Poup- 
part’s ligament to the spine of the pubis, and then curving widely 
downward and outward across the lower portion of the femoral 
region. In this case, the flap is dissected laterally to obtain access to 
the gland-bearing area. In our groin dissections in recent years we 
have employed these curved incisions in an effort to avoid, as much 
as possible, sharp corners and acute angles which have seemed in 
the past to invite necrosis. There is no method that we are familiar 
with, however, by which this danger may be eliminated with any 
certainty. 

Every radical groin dissection in cases of scrotal cancer must be 
carried out with meticulous attention to the lymphatic anatomy 
above described. There are a few points of especial importance. 
The lateral limit of the dissection should not be farther than 2 cm. 
from the anterior superior spine in order to be certain that the 
outermost gland of the inguinal group is included with the tissue 
removed. To insure removal of the most inferior gland, which lies 
parallel with the saphenous vein, in the infero-internal group, the 
lower limit of the dissection should be at least 3 inches below the 
sapheno-femoral junction. The femoral sheath should be opened 


and deeper nodes should be sought, especially in the region of the 
femoral canal. 


The radical dissection of the groin on the opposite side from the 
scrotal neoplasm may be carried out through an entirely separate 
incision and, as is often preferable, at a later operation. 
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DISCUSSION 


Dr. BENJAMIN S. BARRINGER (New York): With respect to 
Dr. Wesson’s paper, Dr. Ewing has recently given me the case 
history of a patient whose entire course of life from the first 
symptom to death was a good deal shorter than any of these cases 
reported by Dr. Wesson. I think it was a matter of several weeks. 

The question of metastasis in these cases is a very interesting 
one. I gave, a year or so ago, some expert testimony on the fact 
that if a man had gone five years without metastasis he was a per- 
fectly good subject for life insurance. The next month, I saw two 
patients who had had metastasis after five years. One was a very 
interesting case. He had had a teratoma of the testis treated origin- 
ally at the Memorial and he had gone for nearly six years without 
symptoms. Then he had a tumor on the left of his thyroid ac- 
companied by intense dyspnea. The local surgeon (he lived out of 
town) wanted to operate upon him, do a tracheotomy and what not, 
and the patient suddenly remembered he had had a teratoma testis. 
I aspirated the supra-clavicular mass and Dr. Ewing gave me a 
diagnosis in about five minutes of metastasis. He was radiographed, 
and now, after about seven years, he is all right. It shows the 
value of aspiration biopsy. 

Dr. Wesson apparently gives x-ray after the operation. I think it 
is reasonable to give it before, that is to the testicle; with a mod- 
erate x-ray to the testicle you accomplish several things: you get 
a testicle which is x-rayed and presents a pretty pathologic speci- 
men, and you devitalize the cells, which are the most highly malig- 
nant of any tumor in the body, before operation on the testicle. 


I agree with Dr. Wesson that the Chevassu-Hinman operation 
is obsolete. 


Dr. Francis R. HAGNER (Washington, D. C.): I have had 
just a moderate experience in tumors of the testicle and I have 
never felt that I could tell very much about them. You see patients 
who have lived for years and you see patients who die in a few 


months, and the pathologic reports on these cases may not be dis- 
similar. 
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You all know, of course, that Frank Hinman advises the use 
of x-ray after removal of the testicle, claiming that you can’t tell 
definitely about the cellular elements if they have had x-ray before. 
I, personally, believe in giving the x-ray before the testicles are 
operated upon. 

I think I have mentioned, before this case that I speak of now, 
a patient that we operated on nine years ago. At the time a sem- 
inoma, apparently of rather malignant type, was removed, and 
x-ray was given before the operation; the testicle was almost nor- 
mal size when it was taken out, it had regressed very much, and 
he made a good recovery. He was perfectly well for nine years and 
then developed a tumor in his neck and came back to me. By that 
time the Aschheim-Zondek test had been developed and we had 
him tested out and he had a positive Aschheim-Zondek. He was 
given x-ray, and this tumor just melted away from his neck. With- 
in a year, he developed a tumor almost the size of an orange in the 
midline in his abdomen, evidently in the mediastinal glands. His 
Aschheim-Zondek test became negative after the tumor in his neck 
disappeared, and when he came a year later with the tumor in his 
abdomen he had a positive Aschheim-Zondek reaction. That tumor 
was treated and it disappeared. Although his Aschheim-Zondek 
test did not get absolutely negative at that time, it has now been 
about a year and a half and he still is apparently well. I think 
that is a rather interesting case because he went nine years, appar- 
ently well, before he had a recurrence of probably the same type of 
tumor that he had in the testicle. 


Dr. J. A. C. Cotston (Baltimore, Md.): I should like to ask 
Dr. MacKenzie two questions. As I understand it, your patient 
had hypertension before nephrectomy. 


Dr. MacKEnzZIE: Yes. 


Dr. Cotston: I should like to ask whether there was infection 
in that hypoplastic kidney you removed and also whether there 
had been any fall of blood pressure. 


Dr. VINCENT J. O’Conor (Chicago): I was just about to men- 
tion a patient similar to Dr. MacKenzie’s that is from a hypoplastic 
point of view without the ureteritis cystica, a girl from Iowa, thir- 
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ty-one years of age, who came with a systolic blood pressure of 
175, a diastolic pressure of 120, left renal pain, a very low-grade 
staphylococcus infection, no appreciable dye output from the hypo- 
plastic kidney. This girl was operated on fourteen months ago. 
When she left the hospital her systolic pressure was 132/80, and I 
have heard from her doctor in McGregor, Iowa, within the past 
week that her pressure systolic now runs between 125 and 130. 

Microscopically, this hypoplastic kidney showed tremendous 
sclerotic changes in a very tiny fringe of functioning renal tissue. 

While it is not directly apropos of Dr. Culver’s paper, I should 
like to show an interesting urethral stone in a patient recently seen, 
which is not in the prostatic urethra. This patient was being erro- 
neously treated for gonorrheal urethritis of several years’ duration 
at the Public Health Institute in Chicago, when someone passed a 
sound and felt a grating, and this x-ray picture was made. As a 
matter of fact, it wouldn’t have been necessary to have made an 
roentgenogram had a little digital examination been made, because 
this patient had a stone-like protuberance in the perineum which 
could very readily be felt. 


(Slide) This is simply an anteroposterior picture of the same, 
and the next one (slide) a semi-lateral picture showing this stone 
in a diverticulum of the bulbous urethra. I presumed that a diver- 
ticulum of the bulbous urethra must arise from Cowper’s gland. 
However, at operation, this was very readily exposed and the di- 
verticulum was directly in the midline, and I would say at least 
an inch or an inch and a half in front of the normal location of 
Cowper’s gland. 

Microscopic examination of the sac, especially at the region of 
its juncture to the urethra, showed absolutely no glandular tissue 
and the lining of the sac was the usual epithelium of the bulbous 
urethra without glands. 

I had an idea that diverticulum of the bulbous urethra was not 
necessarily uncommon, although I had never previously seen a 
patient of this type, but on looking up the literature I have been 
unable to find so far but one or two references to diverticulum of 
the bulbous urethra anterior to the triangular ligament, and this 


one with stone I thought was interesting enough to present in this 
discussion. 
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Dr. ArcuieE L. Dean, Jr. (New York): Dr. Wesson was kind 
enough to send me his paper before this meeting and I have jotted 
down a few points. In this interesting paper on testicular tumors 
Dr. Wesson emphasized three points, namely: incidence, trauma as 
a causative agent, and treatment. 


Regarding incidence, at the Memorial Hospital teratoma testes 
comprise 3.4 per cent of all tumors of the genito-urinary system, 
2 per cent of all the malignant tumors in males, and 1 per cent of 
all the malignant tumors of both sexes. These figures correspond 
roughly to a frequency of from 1 to 3 per cent of all malignant 
tumors found by other investigators. 


In our experience, teratomas have been seen nearly twice as fre- 
quently as cancers of the penis. That these figures may vary wide- 
ly in different institutions is shown by the fact that Char of Pekin 
told me that he operates on 200 cases of penile cancer a year, while 
we at the Memorial Hospital see about twenty new cases in this 
same length of time. 


Let us consider trauma as an etiologic factor. If one believes 
that teratomas arise from misplaced sex cells, it is difficult to at- 
tribute much importance to trauma as a causative agent, but Dr. 
Wesson has not exaggerated the medico-legal importance of this 
problem. However, tumors are discovered so frequently after an 
injury to the testes that any possible relationship should be studied. 
A testicular tumor is denser. and heavier than normal testicular 
tissue. I believe the added weight causes the testis to hang lower 
and prevents the normal reflexes lifting it from threatened injury 
as efficiently as though there were no tumor. Thus, a testis, the seat 
of tumor, is more likely to be traumatized. The injury draws at- 
tention to the testis and a tumor is discovered. It is sometimes 
more difficult to explain to a jury why an injury cannot hasten the 
dissemination of a tumor admittedly present at the time of injury. 

An interesting case occurred recently in New York. A gentle- 
man was riding his horse in the park and there was some sort of 
accident in which the horse fell on the rider. One testis was injured 
so severely that orchidectomy was necessary. Pathologic examina- 
tion of this testis showed an early teratoma. I am sure that if a 
teratoma had been discovered a month or so after this accident 
the cause would have been hard to explain away, or the relation- 





390 DISCUSSION 


ship between the cause and effect would have been hard to explain 
away. 

-In most clinics irradiation is of recognized value in treating tes- 
ticular teratomas, but there are still differences of opinion regard- 
ing the best procedures. Hinman removes the testis without pre- 
operative therapy, in order to study its structure and make hor- 
monal assays. We believe pre-operative irradiation offers advan- 
tages because our five-year end-results show a 35.7 per cent greater 
survival in patients irradiated before orchidectomy compared with 
a group operated on first and irradiated as soon as the diagnosis 
had been made. In neither group were metastases demonstrable at 
the time of operation. 

Regarding the histologic examination of a tumor after irra- 
diation, it is largely a question of the training of the pathologist. 
There are so-called ghost cells which are recognizable as being 
devitalized tumor cells, but all pathologists have not had sufficient 
training. 

There seems to be agreement in irradiating the lymphatic path- 
way through the pelvis and abdomen to the epigastrium in all cases 
whether or not metastases can be found. In giving this treatment, 
anterior and posterior portals are treated with fractionated doses, 
carried to as high a total dose as possible. In this way a single 
cycle may be sufficient. 

Of all our teratoma patients (we have now between 500 and 600 
cases of teratoma testis), 72 per cent of which had metastases at 
the time of treatment, 29 per cent were without evidence of dis- 
ease at the end of five years. Considering only a smaller group 
which we considered “primary operable,” patients in whom there 


were testicular tumors without evidence of metastases, the five-year 
survival was 78 per cent. 


Dr. Francis R. HaGNner (Washington, D. C.): May I ask 
Dr. Dean one question? He says this is more common than can- 
cer of the penis. New York has a large Jewish population and I 


wonder how many cases of cancer of the penis he has ever seen in 
the Jew. 


Dr. Dean: I don’t believe that these figures I gave are a true 
picture. I think we have more cases of teratoma in relationship 
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because we have been especially interested in teratoma, and we get 
teratomas from many sources as soon as the diagnosis has been 
made. I don’t know whether the Jewish population makes very 
much difference, although we know that Jews are immune to can- 
cers of the penis. There have been only two cases of cancer of 
the penis reported in Jews. In one reported by Wolbarst, the Jew 
was not circumcised, and in the other reported by me before this 
society the patient had been circumcised in early infancy but the 
etiology was different from that of the usual penile cancer in that 
it was caused by irritation at a tight urethral meatus. 


Dr. Davin W. MacKenzie (Montreal): In answer to the 
question about infection, I would say that the most this woman’s 
urine ever showed was a very rare white cell and epithelium, but 
as you noticed on the microscopic section there was definite evi- 
dence of a low grade inflammatory process. 

The blood pressure dropped after operation to about 140 sys- 
tolic, and remained between 140 and 160 systolic for the two 
years to the present time. 


Dr. Mitty B. Wesson (San Francisco): There is a lot of 
money available in the George Walker Foundation to study cancer. 
Dr. Herbert Evans, University of California, is very anxious to 
study the hormones of tumors of the testicle, but he cannot use 
tumors that have been radiated. Those who thoroughly radiate 
tumors before they have confirmed their diagnosis may be dealing 
with benign pathology. They will fall into the same error that I 
did with my seventh case, where after exposing the testicle itself I 
couldn’t tell whether or not it was a teratoma. They may be in 
the same confused state of mind after castration. I feel that these 
cases should be treated ds is appendicitis—operate as soon as the 
diagnosis is made. However, I like to wait an extra fifteen minutes 
so that they can have a maximum dose of deep x-ray. 

The reason I presented this paper was that I wanted to learn 
something more about the unpublished views of experts on how 
to treat these cases, and I think I have. I want to thank those 
who discussed my paper. 





